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ABSTRACT
Ezel, Nihan. M.S., Department of Economics, Wright State University, 2005.
The Economic Impact of the Greater Dayton Area Hospital Association Hospitals in 
Dayton, Ohio.
This study measures the economic impact of the Greater Dayton Area Hospital 
Association (GDAHA) hospitals. Measurement of the economic impact employs total 
expenditures, full-time equivalent employment and the total payroll generated by the 
GDAHA hospitals in the healthcare industry and ripple effect in the supporting and 
related industries in the Greater Dayton Area. This study uses input-output analysis with 
IMPLAN multipliers as a methodology to measure the economic impact of the GDAHA 
hospitals in Dayton, Ohio. The results of this study indicate that the hospitals generate a 
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Executive Summary
The healthcare industry grew 35% nationally and 30% in the State of Ohio from 
1999 to 2002 and is one of the fastest growing industries in the country. This study 
estimates the economic impact of the Greater Dayton Area Hospital Association 
(GDAHA) hospitals in the Dayton regional economy.
The report begins by looking at the importance of the healthcare sector to the 
regional economy. Using data from the 2004 Regional Economic Information System, 
Bureau of Economic Analysis, the report shows that in the nine county study area1, the 
healthcare and social assistance sector is the second largest sector (after manufacturing) 
generating 12.5% of the personal income, and it is the third largest sector (after 
manufacturing and retail trade) generating 11.6% for full-time and part-time employment.
Next, the report estimates the impact of the GDAHA hospitals on output, 
employment and payroll in the regional economy. The results indicate that the member 
hospitals have a substantial impact on the Greater Dayton Area Economy, which includes 
Champaign, Clark, Darke, Greene, Miami, Montgomery, Preble, Shelby, and Warren 
counties. The economic impact of sixteen GDAHA hospitals on the expenditures, 
employment and payroll was estimated using 2003 data and the IMPLAN input-output 
model. IMPLAN, a software package designed to calculate input-output multipliers,
1 Champaign, Clark, Darke, Greene, Miami, Montgomery, Preble, Shelby and Warren Counties.
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shows not only the output, number of direct jobs and payroll created by the GDAHA 
hospitals, but also the indirect and induced output, jobs and payroll generated throughout 
the community.
The direct impact measures output (total expenditures), employment (FTE jobs) 
and payroll paid to the workers by these hospitals. The GDAHA hospitals’ operating and 
construction activities generated:
• direct output: $2.62 billion.
• direct employment: 30,780 FTE jobs, 4.2% of the regional jobs.
• direct payroll: $1.27 billion, 4.4% of the regional payroll.
The indirect impact measures the transactions between hospitals and their 
supporting and related industries. The GDAHA hospitals’ operating and construction 
activities yielded:
• indirect output: $1.25 billion.
• indirect employment: 12,783 FTE jobs, 1.7% of the regional jobs.
• indirect payroll: $421.7 million, 1.5% of the regional payroll.
The induced impact represents the additional output, employment and payroll 
generated by the spending of local consumers as a result of direct and indirect spending. 
The GDAHA hospitals’ operating and construction activities produced:
• induced output: $1.42 billion.
• induced employment: 19,676 FTE jobs, 2.7% of the regional jobs.
• induced payroll: $574.5 million, 2% of the regional payroll.
2
The total impact (direct + indirect + induced) of the sixteen GDAHA hospitals on 
the Dayton regional economy provided:
• total output: $5.3 billion.
• total employment: 63,329 FTE jobs. 8.6% of the Greater Dayton Area total 
employment.
• total payroll: $2.3 billion. 7.9% of the total payroll (salaries and benefits) of 
the Greater Dayton Area total payroll.
In addition to the results on output, employment and payroll, we also found that 
the GDAHA hospitals created $28 million in community benefits and provided $114.6 
million in charity care.
Finally, the report looks at the potential growth of the hospital sector in the 
regional economy. The employment projections presented in the report indicates the 
employment impact of the hospitals on the Greater Dayton Area will continue to grow by 
16.3% annually, resulting in the creation of 1,475 jobs annually through the year 2010.
The report concludes that the GDAHA hospitals have a considerable impact on 
region’s economy in terms of employment, output, and payroll. Moreover, given the 
rapid growth of hospitals in the Dayton area in terms of employment, we anticipate that 




According to the economic impact results of this study, the Greater Dayton Area 
Hospital Association (GDAHA) hospitals have an important impact on output, 
employment and payroll in the Dayton area economy. The employment created by these 
hospitals has a positive effect on households and businesses. “The GDAHA works with 
its members to improve the delivery of healthcare services in the region. Programs and 
services help members improve operating efficiency, maintain quality standards, and 
educate the region regarding the impact and needs of healthcare organizations.” This 
report measures the economic impact of the sixteen GDAHA hospitals.
This report:
• shows hospital employment and payroll trends both the national and local.
• measures the GDAHA hospitals’ operational and construction activities 
impact.
• projects future hospital employment growth.
• compares GDAHA hospitals’ impact using IMPLAN and RIMS II multipliers.
2 This information comes from this web site: http://www.nationjob.com/company/grdh
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A. Definitions of Impact
This economic impact study examines the GDAHA hospitals’ total expenditures, 
employment and payroll and their impact on the regional economy. The economic 
impact of the hospital industry is measured in terms of direct, indirect, and induced 
impacts. The direct impact measures expenditures, employment and payroll paid by the 
hospitals themselves. The indirect impact represents the changes in the industry due to 
the transactions between the industry and the supporting and related industries. An 
increased demand for hospital services leads to increased demand for beds, food, drugs 
etc. The induced impact represents the additional output, employment, and payroll 
generated by the spending of local employees of hospital and the other industries.
According to Doeksen, Johnson and Willoughby, “both direct and indirect 
impacts change the flow of dollars to the community’s households, and the households 
alter their consumption accordingly. The effect of this change in household community is 
referred to as an induced impact.”3 The induced impact (the household spending effects) 
occurs when the income increases in the region. According to Scorsone, “the induced 
impact occurs when hospital employees spend their income on goods and services in the 
local establishments.”4
3 Doeksen Gerald A.,T. Johnson and C. Willoughby. 1997. “Measuring the Economic Importance of the 
Health Sector on a Local Economy: A Brief Literature Review and Procedures to Measure Local Impacts.” 
Southern Rural Development Center. SRDC Pub. No. 202. pp.25.




The local data on hospitals used in this study is for the year 2003 and comes 
directly from the hospitals’ IRS 990 forms, consolidated financial statements, and 
utilization and ancillary reports obtained from the GDAHA. The following hospitals 
provided data for this study.
• Mercy Memorial Hospital
• Mercy Medical Center
• The Community Hospital
• Wayne Hospital
• Greene Memorial Hospital
• Wright Patterson Medical Center/SGA
• Upper Valley Medical Center
• Good Samaritan Hospital
• Kettering Medical Center Network (4 hospitals)5
o Kettering Hospital 
o Grandview Hospital 
o Southview Hospital 
o Sycamore Hospital
• Miami Valley Hospital
• Department of Veterans Affairs
• The Children’s Medical Center
• Wilson Memorial Hospital
The sources for the national data used in this project are Bureau of Labor 
Statistics, U.S. Census Bureau and Bureau of Economic Analysis.
Figure 1 depicts the nine counties (Champaign, Clark, Darke, Greene, Miami, 
Montgomery, Shelby, Preble and Warren) in the Greater Dayton Area that are served by 
the GDAHA.
5 The Kettering Medical Center Network consists of four hospitals: Kettering Hospital (KH), Grandview 
(GV), Southview (SV) and Sycamore (SH). Kettering and Sycamore are always combined (Called 
Kettering Medical Center) and Grandview and Southview are always combined (Called Grandview 
Medical Center.) They used to be two separate health systems where KH and SH were combined and GV 
and SV were combined. They merged in 1999 to form the Kettering Medical Center Network. There are 
no member hospitals in Preble and Warren counties. There are affiliates of Kettering Medical Center 
Network, and their data is added to Kettering Medical Center Network data.
6
Figure 1
Greater Dayton Area Counties in the State of Ohio
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II. Literature Review
The economic impact of hospitals on the regional economies has been the topic of 
numerous studies. Most of these studies measured the economic impact in terms of 
output, employment and payroll. However, in general, these reports did not show the 
community benefits and charity care provided by the hospitals for the community. 
Moreover, not many of these studies measured the economic impact based on different 
types of input-output models to indicate their advantages and disadvantages. Most studies 
use either the RIMS II or the IMPLAN input-output models. This study differs from most 
other studies by measuring the impact of area hospitals on output, employment and 
payroll but also examines the impact of area hospitals on community benefits and charity 
care provided by area hospitals. Moreover, in estimating the impact of area hospitals on 
output, employment and payroll, this study compares the results of using two different 
input-output models. The following section explains the importance of the health sector 
in the economy, reviews the findings of previous economic impact studies, explains the 
use of input-output models, and compares the two most widely used input-output models, 
IMPLAN and RIMS H.
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I. Why the healthcare sector is important in the economy?
The impact of hospitals on the local economy can be measured by considering the 
consequences of a hospital closing. When a hospital closes, this affects employment and 
income. Moreover, hospitals not only provide jobs, but also support the economy by 
paying taxes, licensing fees, and providing uncompensated community benefits.6
According to Doeksen, Harris and Clair’s study, “a viable health sector is a major 
component of a community’s infrastructure.” 7 The cost-benefit analysis study of the 
American Hospital Association (The Value of Investment in Healthcare: Better Care, 
Better Lives) indicates that “every dollar America invests in healthcare results in a return 
of $2.40 to $3.00.”8. According to Doeksen, Johnson, and Willoughby’s study, “without a 
viable health sector, rural communities may not have the desired quality of life or 
economic growth potential.”9
The healthcare and social assistance sector is usually one of the biggest sectors, in 
terms of employment and payroll, for many local areas. In the Greater Dayton Area, the 
healthcare and social assistance sector is the second largest sector in terms of personal 
income, accounting for 12.5% of personal income, the third largest sector for 
employment, accounting for 11.6% of all full and part time employment. (See table 6 and 
7) This sector not only generates a healthy community, but also creates payroll and 
employment in other sectors. Doeksen, Johnson, and Willoughby explain that “the
6 This information is provided from this web cite:http://www.healthcarepersonnel.org/impact/benefits.htm
7 Doeksen, Harris and Clair. 1999. “Relationship of Healthcare to Economic Development” pp.l
g
This information comes from the American Hospital Association Resource Center website: 
http://www.ahapolicyforum.org/aha/value/index.html, and the whole text can be reached in this web cite: 
http://www.ahapolicyforum.org/aha/value/content/Report.pdf
9 Doeksen, Gerald A., T. Johnson, and C. Willoughby. 1997.“Measuring the Economic Importance of the 
Health Sector on a Local Economy: A Brief Literature Review and Procedures to Measure Local Impacts. 
Southern Rural Development Center. SRDC Pub. No. 202. pp.l.
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healthcare sector is important for labor productivity and for attracting and retaining job 
creating businesses and industries.”10 The healthcare sector keeps money in the local 
area, and attracts other industries into the region. (Scorsone 2004)
The Findings of Previous Economic Impact studies
Many economic impact studies of the healthcare industry (especially on hospitals) 
show the importance of the healthcare sector on the local economies. The study by 
Christianson and Faulkner (1981) explains the effect of a hospital closing on rural 
counties in Idaho, Montana, Nevada, North Dakota, Utah, and Wyoming. This study’s 
results suggest that the total income impact of a hospital closing was between $700,000 
and $1,000,000 within the study area. This lost income from hospital closure represents a 
significant loss to the rural county’s economy.
Gerald Doeksen’s study (2002) explains the employment and income impact of 
the hospitals on the Metropolitan Chicago Area economy by using an input-output 
analysis. He estimated the employment and income impact of the hospitals based on their 
operating and construction activities. Every hospital job creates another 1.54 jobs in other 
businesses, and the study also projects that hospital employment will continue to grow. 
The study by McConner and Wellever (1989) measures, through an input-output model, 
the economic impact of Montana hospitals on Montana’s economy. They found a revenue 
multiplier of 1.60, while the multipliers for employment and salaries were 1.30 and 1.62 
respectively. These results indicate an important economic impact by hospitals on 
Montana’s economy.
10 Doeksen, Gerald A;T. Johnson, and C. Willoughby. 1997. “Measuring the Economic Importance of the 
Health Sector on a Local Economy: A Brief Literature Review and Procedures to Measure Local Impacts. 
Southern Rural Development Center. SRDC Pub. No. 202.pp.26.
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A study by the Economics Center for Education and Research, at University of 
Cincinnati (2004) examines the economic impact of the hospitals in the Greater 
Cleveland Area. The economic impact is measured by expenditures, employment, and 
income. The total economic impact through expenditures in the area was $11.58 billion, 
and the employment impact was 109,107 jobs in 2002. This study also uses an input- 
output analysis measuring direct, indirect, and induced effects. These prior economic 
impact studies of hospitals used different types of input-output models, which generate 
multipliers. Multipliers are then used to estimate the impact of spending and employment 
on a region’s economy. The following section explains the methodology of input-output 
analyses.
II. The Methodology of Input-Output Analyses
Input-output models show the relationship between the supply and demand for 
products. “An input-output model is a mathematical description of the relationship 
among all sectors of an economy.”11 Input-output analyses and multipliers are useful, 
because they provide information about inter-industry relationships in a certain area 
(local or national) for economic impact studies. An economy can be divided into different 
sectors or industries. Each sector or industry has its own production function. A 
production function shows the relationship between inputs and outputs. In the short run, 
if technology is fixed, different proportions of inputs are needed to produce on 
industries’ output, hence the term input-output model. Producing a particular mix of final 
goods and services requires that each industry purchase inputs from variety of other 
industries. Thus when demand increases in one industry it has impacts on the output of
11 Coughlin, Cletus C., and T. B. Mandelbaum. 1991. “A Consumer’s Guide to Regional Economic 
Multipliers.” Federal Reserve Bank of St. Louis. Journal Review, pp. 29.
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other industries. An input-output model attempts to capture these inter-industry 
relationships and link them to final demand.
Economic impact studies use input-output models to indicate the effect of changes on 
the demand for goods and services that are produced by different sectors in a region. In 
this study, I examine the effect of hospitals, which are one of the most important 
components of the healthcare and social assistance industry. Most of the studies use the 
RIMS II or IMPLAN input-output models. Regional input-output analyses;
• explain the relationships between businesses and consumers.
• help to explain the local impact of a change in the economic activities in one 
sector on the whole economy.
• give information about the purchases and sales between different industry groups 
within a region.
• help local authorities to determine the important sectors that can promote 
economic growth in the local area.
• provide a tool to predict how the local economies would respond to the changes in 
the economy, which would be helpful for economic planning.
There are many industries in the regional economy. These industries have 
transactions by selling and buying goods from each other. This creates an inter-industry 
linkage in the regional economy. For example, in the regional economy shown in Figure 
2, the hospital industry buys goods and services, from construction and administrative 
and waste services industries. These purchases by the hospitals lead to increased 
economic activity in other industries. As explained in the “Definitions of Impact,” the 
indirect impact shows the changes in the industry resulting from the transactions between
12
the industry and its supporting and related industries. In this example, he hospital sector’s 
supporting and related industries are construction and administrative and waste services 
industries. The intra-industry transaction between these industries creates the indirect 
effect. “As money circulates between industries in the regional economy, it stimulates 
economic activity. These activities can be considered “ripples” in the regional economy 
pond.” 12 In a regional input-output model a leakage occurs when the demand for goods 
and services is met from outside of the region. The smaller the leakages, the bigger the 
ripple effect between industries in the regional economy. The other transaction, shown in 
Figure 2 occurs between the industries and households. This creates the induced effect, 
because when households receive income from hospitals or from industries that provide 
inputs to hospitals. They spend a portion of that income purchasing additional goods and 
services produced in the region. Some of the income not received by household is spent 
i.e., they save some income and some is spent on goods and services produced outside of 
the region. These leakages reduce the size of the induced effect.
12 This information comes from the following website:
http://government.cce.cornell.edu/doc/html/MethodologyGuide_Section5.htm. 
“Section 5: Measuring the Regional Economic Linkages of the Child Care Sector.”
Figure 2*
Model of the Regional Economy
*This figure is taken and adjusted from the following source: 
http://government.cce.cornell.edu/doc/html/MethodologyGuide_Section5.htm. 
“Section 5: Measuring the Regional Economic Linkages of the Child Care Sector.”
According to Bishop, Brand and McWittie (2000) “the identification of 
strategically important sectors has been a significant element of policy-making at the
local level since the 1970’s, and many local economies are heavily dependent on the
1 ̂service sector for the generation of new employment opportunities.” Coughlin and 
Mandelbaum (1991) explain that the common assumption of input-output models is that 
every industry of the study area has a constant relationship between its output and input 
values. Coughlin and Mandelbaum also explain that to create an input-output model, an 
economic activity in a certain region should be separated into different sectors.
13 Bishop, P, S. Brand and E. McVittie. 2000. ‘The Use of Input-Output Models in Local Impact Analysis.” 
Local Economy, 15:3, pp. 239.
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According to Coughlin and Mandelbaum (1991), the advantage of using input-output 
models is that it determines the values for the gross output of each industry, which is 
necessary to meet the final demand.
There are also some difficulties of using regional input-output models in 
economic impact studies. Bishop, Brand, and McWittie (2000) explain that most of the 
regional input-output models use fixed technical coefficients, which means that the model 
cannot reflect the possible changes in demand and supply due to input and output price 
changes. According to some of the studies (Coughlin and Mandelbaum 1991, Bishop, 
Brand and McWittie 2000), the other difficulty of input-output models is that they reflect 
only the purchase and sales of the region’s industrial firms’ products.
Multipliers
Input-output models use multipliers to show each industry’s demand for goods 
and services that are produced by other industries. Multiplier types should be discussed to 
explain the input-output models. “All industries try to respond to the demand directly 
and indirectly by supplying goods and services. The industries generate demands for 
other goods and services, which is explained by multipliers.”14 All input-output models 
have employment, output and income multipliers. The regional multipliers are defined as 
“the ratio of the total economic effect on a regional economy to the initial change.” 
(Coughlin and Mandelbaum, 1991) “The multipliers express the degree of 
interdependence between sectors in a region’s economy and therefore vary considerably 
across regions and sectors.”15 The multiplier effects are different for each industry,
14 Implan User’s Guide. 2002, pp.101.
15 This information comes from the following website:
http://government.cce.comell.edu/doc/html/MethodologyGuide_Section5.htm.
“Section 5: Measuring the Regional Economic Linkages of the Child Care Sector.”
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region, or county. Small regions usually have a smaller population and import more 
goods and services from outside of the region. These imports represent leakages and 
reduce the size of the multiplier, which is the reason smaller economic areas have smaller 
multipliers. However, the spending out of the local area is sometimes necessary, because 
some of the equipment and supplies cannot be provided in local areas. For example, 
hospitals in small local areas need to import hospital equipment, drugs, and 
pharmaceuticals from other areas.
In economic impact studies for local areas, multipliers indicate how much a 
certain industry increases employment and income in other industries in the local area. 
For example, when a hospital opens in a local area, it provides employment and 
household income by its spending, and creates jobs and income not only in the healthcare 
sector but also in both supporting-related and consumption sectors. The multipliers also 
change over time because of the technological changes and innovations, and the changes 
of the output-input ratios. For example, if some of the industries in a small area expand 
because of the technological developments, the imports from those industries would 
decrease and the multiplier effect would increase.
According to the Cornell Methodology Guide by Rosaria Ribeiro and Mildred 
Warner,16 the most important regional multipliers are output and employment multipliers 
that help to calculate the total effect of an industry on the economy.
16 The Cornell Methodology Study Guide by Rosaria Ribeiro and Mildred Warner, PhD. 
http://government.cce.cornell.edu/doc/html/MethodologyGuide_Section5.htm.
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• An output multiplier for the hospital industry estimates the total sales that would 
be generated in the whole economy by each dollar of increased hospital direct 
spending.
• The employment multiplier is an estimate of the gross number of jobs that would 
be created throughout the regional economy from an increase in demand for 
hospital services large enough to stimulate the addition of one new job in the 
hospital industry. (For example, the employment multiplier of 2.31 of an industry 
explains that for every job in that industry, another 1.31 jobs are created in other 
industries in the study area.)17
Coughlin and Mandelbaum (1991) defined output multipliers, income multipliers,
and employment multipliers. According to their definition:
“Output multipliers are: for a given sector, the total value of sales by all 
sectors of the regional economy necessary to satisfy a dollar’s worth of 
final demand for that sector’s output. Income multipliers are: the ratio of 
the total change in household income to the $1 change in final demand. 
Employment multipliers can be calculated if we have data for the output 
and the employment level of the sector.” 18
There are limitations in multiplier analyses. According to Morton, Bills, and Kay
(1999), “multipliers are constructed based on a snapshot of a regional economy, which 
means that multipliers reflect the transactions between firms and final users of their 
products for a single year.” (Morton, Bills and Kay 1999, p.25) Therefore, multipliers 
do not take into account the structural changes due to technological developments and 
changes in prices. “Input-output multipliers measure only backward linkages, i.e. the
17 The definitions of the output and employment multipliers come from the following web site: 
http://government.cce.cornell.edu/doc/html/MethodologyGuide_Section5.htm. The Cornell Methodology 
Study Guide by Rosaria Ribeiro and Mildred Warner, Ph.D.
18 Coughlin, Cletus C. and T. B. Mandelbaum. 1991. “A Consumer’s Guide to Regional Economic 
Multipliers,” Federal Reserve Bank of St. Louis. Journal Review, pp.22.
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linkage between one industry and its suppliers.”19 Morton, Bills, and Kay also explain 
that multipliers cannot reflect the effect of large changes in a regional economic system. 
The last limitation that Morton, Bills, and Kay identify is the use of the national technical 
coefficients combined with regional data. Using national technical coefficients may not 
give accurate results.
In summary, the multiplier analyses are useful to determine the regional economic 
impact in terms of output, employment and income. The multiplier analyses show the 
effect of a change in an industry on the other industries in the economy. However, with 
using national technical coefficients, the multiplier analyses do not take into account the 
effects of changes due to technological developments and price changes, which limit the 
accuracy of the multiplier analyses.
III. Two Models of Input-Output Analyses
There are two input-output models widely used in the economic impact studies. 
These are RIMS II (Regional Input-Output Modeling System) and IMPLAN (Impact 
Analysis for Planning). Rickman and Schwer (2000) consider these models “ready made 
regional models,” which reduce the cost and the time of the economic impact studies. 
These models differ by their data sources for their models, their multipliers and their 
techniques to regionalize national technical coefficients. (Rickman and Schwer 1995) 
Even though this study uses IMPLAN, the RIMS II Model is explained to compare the 
advantages and accuracy of these different models. The following section discusses 
IMPLAN and RIMS II models and their methods.
19This information comes from the following website:
http://government.cce.comell.edu/doc/html/MethodologyGuide_Section5.htm.
“Section 5: Measuring the Regional Economic Linkages of the Child Care Sector.”
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A. IMPLAN
IMPLAN (Impact Analysis of Planning) was first developed by the Forest Service 
of the U.S. Department of Agriculture (U.S. Forest Service 1992). The Minnesota 
IMPLAN Group expanded this input-output model. The data sources of IMPLAN are the 
Bureau of Economic Analysis and County Business Patterns. Using IMPLAN, the 
analyses can be made at the county, regional, and national levels. At the county level 
analyses, IMPLAN creates models for each county separately. Rickman and Schwer
(2000) explain that IMPLAN is a non-survey based model that uses national technical 
coefficients, and assumes uniform national production technology. IMPLAN has 528 
disaggregated sectors and uses the regional purchase coefficients (RPC) technique. 
(Rickman and Schwer 1995)
Some of the questions that should be asked in order to define the economic impact of 
hospitals are shown below.
• How would the local economy be affected if a hospital closed?
• If a hospital shuts down, what would be the effects on a region?
The IMPLAN Model generates five different multipliers: employment, industry 
output, value added, personal income and total income. IMPLAN also categorizes these 
multipliers as Type I, Type II and Type SAM (Social Accounting Matrix) forms. 
According to the IMPLAN User’s Guide, “there are three different multipliers to develop 
a predictive model: Type I, Type II and Type SAM.” Type I multipliers give direct and 
indirect effects. ‘Type I multipliers captures the inter-industry effects only, i.e. industries 
buying from local industries.”20 Type II Multipliers give direct, indirect and induced 
effects, where induced effect is based on income. “IMPLAN Type II multipliers take into
20 Implan User’s Guide. 2002,pp. 102
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account the income and expenditures of households and as incomes rise, spending on all 
goods and services rise.”21 Even though the Type II multipliers include the induced effect 
through the household income, The IMPLAN Pro Version 2 created another type of 
multiplier, which is Type SAM. The Type SAM multipliers also give direct, indirect and 
induced effects. However, according to the IMPLAN’s User Guide, the difference 
between Type II and Type SAM multipliers is that “Type SAM uses all social accounting 
matrix information to generate a model that captures the inter-institutional transfers.”22 
This inter-institutional transfer includes not only household income taxes and savings but 
also social security tax payments. It is clear that with type SAM multipliers not only 
households but also other institutions can be incorporated into the model. The difference 
between IMPLAN Type I and Type SAM multipliers is the induced consumption effect. 
(Rickman and Schwer 1995) According to the Type SAM multipliers, more direct impact 
creates greater induced effect.”(See Appendix A for more detailed information about the 
IMPLAN multipliers.)
An employment multiplier indicates how many jobs are created in all industries 
from a certain industry. A value added multiplier has four components: employee 
compensation (total payroll costs including benefits), proprietary income (income of self- 
employed individuals), other proprietary type income (payment for rents, royalties and 
dividends), and indirect business taxes (property taxes, sales taxes, licenses...) IMPLAN 
divides these multipliers into three different categories: direct, indirect and induced 
effects. Direct effects reflect the changes in the industry, indirect effects reflect the 
change in supporting and related industry purchases as a result of the change in demand
21 Implan User’s Guide. 2002, pp.169.
22 Implan User’s Guide. 2002, pp. 171
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and induced effects reflect the effect of production on the consumption spending of the 
household in the region.
B. RIMS II
In the 1970’s Regional Economic Analysis Division of the Bureau of Economic 
Analysis (BEA) developed the Regional Industrial Multiplier System (RIMS). RIMS II 
is the latest revision of RIMS, and it uses more recent input-output tables than RIMS. 
RIMS II Model has two data sources, which are the Bureau of Economic Analysis (BEA) 
national input output data of 500 industries, and the Bureau of Economic Analysis (BEA) 
regional economic accounts data. There are output, earnings, and employment 
multipliers for 39 aggregate sectors and 528 detailed sectors in the RIMS II Model.
According to Rickman and Schwer (1995), RIMS II is a static model (like 
IMPLAN), which is based on the U.S. input-output table for a certain year. Rickman and 
Schwer explain that RIMS II is different in comparison to IMPLAN, because RIMS II 
does not provide models for users. Instead, the Bureau of Economic Analysis (BEA) 
makes tables of input-output multipliers for the regions from RIMS II.23 The main 
advantage of this input-output model is it is cheaper to get multipliers for economic 
impact analyses, because it is easier to reach the data sources of RIMS II. ‘The RIMS II 
multipliers are derived from a limited number of secondary data sources, which reduces 
the cost of getting the data from a wide variety of resources.”24 The other advantage is 
that the industries are not aggregated in RIMS II; therefore, the aggregation error is 
diminished. However in IMPLAN, after choosing the study area (county, state, region,
23 Rickman, Dan C. and Keith R. Schwer. 1995. “A Comparison of Multipliers of IMPLAN, REMI and 
RIMS II: Benchmarking Ready Make Models for Comparison.” Annals of Regional Science. 29:4, pp. 366.
24The Research Department of the Travel Industry Association of America. 2003. “The Economic Impact 
of Travel on Massachusetts Counties.” Travel Industry Association of America, pp. 50.
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etc.) for the model, we need to aggregate the industries in the area into the 2-digit North 
American Industry Classification System25 (NAICS) data set format to be able to get the 
impacts of only the major industries. “Aggregation is the process combining IMPLAN 
sectors by adding together the values represented by those sectors. Aggregation is useful 
for summarizing data for presentations and can greatly speeds the model building 
process.”26 For example, if the health care and social assistance industry is aggregated in 
the model, the user can get this main industry’s impact results (with the 2 digit NAICS 
code of 62) without getting results for the sub-categories of the health care and social 
assistance industry such as hospitals. Aggregation may cause an aggregation error and 
bias because of not including the data in detail. Therefore, when the model is aggregated, 
the IMPLAN Model tends to have a bigger aggregation error than the RIMS II Model.
There are two main types of multipliers in the RIMS II model, which are final- 
demand multipliers (output, earnings and employment), and direct-effect multipliers 
(earnings and employment). The table of final demand output multipliers provides these 
two types of multipliers.27 In IMPLAN, there are 528 disaggregated industries, while in 
RIMS II there are 38 raw and 490 column industries presented in final demand output 
multiplier tables. The raw industries show the general industry categories, and the column 
industries show the sub-categories of the raw industries. For the total impact results, the 
final demand change in column industry is multiplied by the sum of all multipliers of 
each raw industry except the household raw. (See Appendix A for more detailed
25 U.S. Census Bureau explains that “NAICS is a unique, all new system for classifying business 
establishments. It is the first economic classification system to be constructed based on a single economic 
concept.” IMPLAN has NAICS two and three digit data set formats.
26IMPLAN User Guide, Analysis Guide and Date Guide. 2002. Minnesota IMPLAN Group, Inc.
27 A User Handbook for the Regional Input-Output Modeling System (RIMS II). 1997. “Regional 
Multipliers,” http://www.bea.gov/bea/ARTICLES/REGIONAL/PERSINC/Meth/rims2.pdf.
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information about the RIMS II multipliers.) The RIMS II Model does not show the 
direct, indirect and induced effects separately like IMPLAN Model does. This is the 
disadvantage of using RIMS II Model. RIMS II output, earnings and employment 
multipliers give multipliers for each industry without taking into account the data of a 
specific data from the industries. For example, if we need to measure the economic 
impact of an organization in hospital industry, RIMS II Model does not let the user to put 
the data of that organization in RIMS II final demand output multiplier tables before it 
calculates the multipliers. Therefore, RIMS II generates the multipliers for the whole 
industry. After generating the multipliers, we can multiply the RIMS II output, 
employment and earnings multipliers with the output, employment, and earnings data. 
However, IMPLAN calculates the multipliers after putting the specific data into the 
model.
According to the RIMS II user handbook, when estimating the impact of shutting 
down an industry in a region, the user must select the output-driven multiplier for impact 
estimation. The output-driven multiplier measures the change in output in each row 
industry that results from a $1 change in total industry output in the column industry 
under a certain study.”28 (The RIMS II Model has 38 raw and 490 column industries in 
the model. The raw industries are general industry categories such as health services, 
while the column industries are the sub categories of the raw industries, such as 
hospitals.) Since this study focuses on the impact of hospitals on the economy in a local 
area, output multipliers are used to indicate the economic impact of hospitals.
28A User Handbook for the Regional Input-Output Modeling System (RIMS II). 1997. “Regional 
Multipliers,” http://www.bea.gov/bea/ARTICLES/REGIONAL/PERSINC/Meth/rims2.pdf
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Both IMPLAN and RIMS II are non-survey based and static models. While with 
IMPLAN model, the user is able to specify the model with the data of an institution in an 
industry, RIMS II model uses the general input-output tables of the U.S. IMPLAN also 
gives direct, indirect and induced impact results separately using Type I and Type ID 
multipliers. However, the RIMS II Model does not give direct, indirect, and induced 
impact results separately and uses standard type II Multipliers. (Figure 3) The other 
difference is RIMS II type II multipliers and IMPLAN Type SAM multipliers use 
different techniques to calculate the induced effect. The RIMS II Model’s Type II 
Multipliers use a closed model, while IMPLAN Type SAM multipliers use an open 
model. “The Type II multiplier approach brings households into the transaction matrix
90endogenously as an industry sector (closed model) ” H. W. Richardson explains that “in 
RIMS II households are defined as a production sector, and the relationships between 
changes in final demand and household spending is linear.”( Richardson, 1972) However, 
IMPLAN creates an open model by considering the households exogenous. (See 
Appendix A for more detailed information about multiplier types of the IMPLAN and the 
RIMS II Models.)
The comparison of RIMS II and IMPLAN input-output models shows that both 
RIMS II and IMPLAN are non-survey based and static models that use national technical 
coefficients. (Figure 3) As mentioned before, using national technical coefficients is a 
disadvantage when measuring regional economic impact. IMPLAN model has an 
assumption of uniform national production technology, which does not take into account 
the technological changes. IMPLAN model also uses regional purchase coefficient
29 This information comes from the following website: 
http://www.msu.edu/user/changwe4/implan/compare.htm
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technique, while RIMS II uses location quotient technique. According to the IMPLAN’s 
User Guide, these techniques are used to measure the necessary amount of commodity 
supplied to respond the local demand and to export from the region. “The RPC technique 
is based on the characteristics of the region and describes the actual trade flows for the 
region mathematically, while location quotient technique is based on commodity output 
and uses a fixed equation, comparing the local production to national production 
ratios.”30 The advantages of the IMPLAN model are the model can be specified and 
direct, indirect and induced effects can be measured separately. On the other hand, the 
advantage of the RIMS II model is the aggregation error is diminished. The other 
difference between RIMS II and IMPLAN models is that IMPLAN model generates Type 
I and SAM, while RIMS II model generates Type II multipliers.
Figure 3
THE COMPARISON OF RIMS II and IMPLAN INPUT-OUTPUT MODELS31
RIMS II IMPLAN
The availability of model specification X
Non survey based X X
Static input-output model X X
Dynamic input-output model
National technical coefficients X X
Assumption of uniform national production technology X
Regional Purchase Coefficient (RPC) Technique X
Location Quotient (LQ) Technique X X
Direct, indirect and induced effects separately . X
Standard Type II Multipliers X
Type 1 and Type III multipliers . X
Industry aggregation X
30 IMPLAN User Guide, Analysis Guide and Date Guide. 2002. Minnesota IMPLAN Group, Inc.
31 The information is taken from these sources:
IMPLAN User Guide, Analysis Guide and Date Guide. 2002. Minnesota IMPLAN Group, Inc., and 
A User Handbook for the Regional Input-Output Modeling System (RIMS II). 1997. “Regional 
Multipliers,” http://www.bea.gov/bea/ARTICLES/REGIONAL/PERSINC/Meth/rims2.pdf.
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In summary, the input-output models are important for measuring economic 
impact, because they show the effect of a change in one industry on the whole economy 
through multipliers. Regional input-output analyses are useful, because they show which 
sectors are important in terms of promoting the economic growth in the local area. The 
previous economic impact studies that are examined used either IMPLAN or RIMS II 
input-output models. The comparison of these two types of input-output models indicates 
their advantages and disadvantages, which is helpful for users to choose the most suitable 
model for their studies.
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III. Economic Impact 
Trends in the Healthcare Industry 
National Trends:
The national trends indicate that healthcare sector is growing rapidly. The 
healthcare industry grew 35% nationally between 1999 and 2002. Table 1 shows the 




US Health Expenditures and Employment Data 
1999-2003; Projected for 2005, 2008,2009 and 2014
Total Per capita Health Health Annual
Year Health Health Expenditures Sector Increase in
Expenditures Expenditures as % of GDP Employment Employment
($ billions) ($) (%) (000) (%)
1999 1,222.2 4,302 13.2% 9,977 1.3%
2000 1,309.9 4,560 13.3% 10,103 1.3%
2001 1,426.4 4,914 14.1% 10,381 2.8%
2002 1,559.0 5,317 14.9% 10,673 2.8%
2003 1,678.9 5,670 15.3% 11,817 10.7%
2004 1,804.7 6,040 15.4% 12,055 2.0%
Projections
2005 1,936.5 6,423 15.6% N/A
2008 2,399.2 7,754 16.7% N/A
2009 2,573.3 8,247 17.0% N/A
2014 3,585.7 11,046 18.7% N/A
Source: Bureau of Labor Statistics
N/A-Not Available
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Healthcare services represented 13.2% of gross domestic product (GDP) in 1999, 
and increased to 15.4% in 2004. (Table la) Health expenditures increased from $4,302 
to $6,040 between 1999 and 2004. The health sector employment increased 10.7% 
between 2002 and 2003, compared to an average of 2% to 2004. The BLS projections 
forecast that healthcare expenditures will reach 17% of GDP in 2009, and 18.7% of GDP 
in 2014. Per capita health expenditures are estimated to be $8,247 in 2009 and $11,406 in 
2014. Total health expenditures are estimated to be $3.58 trillion in 2014.
Table 1b 
Gross State Product (GSP)32 and 










and Residential Care 
Facilities as a 
Percent of GSP
1997
(millions of current dollars) 
8,237,994 203,552 2.47%
1998 8,679,657 214,539 2.47%
1999 9,201,137 225,565 2.45%
2000 10,058,156 238,552 2.37%
2001 10,412,244 258,044 2.48%
2002 10,923,849 276,800 2.53%
2003 11,649,827 298,244 2.56%
% Change 41% 47%
Source: Bureau of Economic Analysis, Regional Accounts Data.
The total state product of the U.S. has grown 41%, while the hospital, nursing and 
residential care facilities component of GSP has grown 47% between 1997 and 2003. The 
hospitals, nursing and residential care facilities as a percent of GSP decreased between
32 According to the definition of the BEA, GSP is the state counterpart of the Nation’s gross domestic 
product (GDP), the Bureau's featured and most comprehensive measure of U.S. economic activity. GSP for 
a state is derived as the sum of the GSP originating in all the industries in the state.
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1997 and 2000 (2.47% to 2.37%), however, this percentage increased from 2.37% to 
2.56% between 2000 and 2003. (Table lb)
Ohio Trends:
The healthcare sector (especially hospitals, nursing and residential care facilities 
component of healthcare sector) has been growing in Ohio. The healthcare sector grew 
30% in the State of Ohio between 1999 and 2002. The total GSP increased 24% between 
1997 and 2003, while the hospital, nursing and residential care facilities component of 
GSP increased 38%. In 1997, hospital, nursing and residential care expenditures 
accounted for 3.2% of Ohio’s GSP, but this increased to 3.56% in 2003. (Table 2) The 
hospitals, nursing and residential care facilities increased 47% in the U.S., while they 
increased 38% in Ohio. (Table lb and 2)
Table 2
Gross State Product (GSP) and 










and Residential Care 
Facilities as a 
Percent of GSP
1997
(millions of current dollars) 
322,124 10,303 3.20%
1998 348,555 10,671 3.06%
1999 360,109 11,166 3.10%
2000 371,228 11,728 3.16%
2001 374,771 12,615 3.37%
2002 385,657 13,310 3.45%
2003 398,918 14,209 3.56%
% Change 24% 38%
Source: Bureau of Economic Analysis, Regional Accounts Data.
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Table 3 shows the projected job growth for Ohio between 2000 and 2010. Ohio 
Department of Jobs and Family Service (ODJFS) Bureau of Labor Market Information 
produced the projections by Economic Development Regions. Since we do not have data 
for the projections for the Greater Dayton Area (Champaign, Clark, Darke, Greene, 
Miami, Montgomery, Preble, Shelby and Warren Counties), we assume that the 
projections for the Southwest Central Ohio, which includes Clinton County and all of the 
counties in the Greater Dayton Area except Warren County, is relevant for the Greater 
Dayton Area.
Table 3









1 Central 982,280 1,140,680 157,860 16.1%
2 Northwest 491,040 529,340 38,300 7.8%
3 West Central 
Southwest Central
197,910 215,090 17,180 8.7%
4 Ohio* 612,050 664,350 52,300 8.5%
5 Southwest 859,210 972,500 113,290 13.2%
6 North Central 238,000 253,140 15,140 6.4%
7 Southern 149,170 165,160 16,440 11.0%
8 Northern 1,126,930 1,246,460 119,530 10.6%
9 Northeast Central 647,840 719,860 72,020 11.1%
10 East Central 246,080 272,140 26,060 10.6%
11 Southeast 86,430 92,070 5,640 6.5%
12 Northeast 264,150 280,110 15,960 6.0%
Source: The Ohio Department of Job and Family Services, Job Outlook to 2010.




Ohio Economic Development Regions
The regions are defined by Ohio Department of Development.
Ohio Economic Development Regions
1. Central Ohio 7. Southern Ohio
2. Northwest Ohio 8. Northern Ohio
3. West Central Ohio 9. Northeast Central Ohio
4. Southwest Central Ohio 10. East Central Ohio
5. Southwest Ohio 11. Southeast Ohio
6. North Central Ohio 12. Northeast Ohio
33 The source of the map and the table is this web site: http://lmi.state.oh.us/maps/MapofEDRs.htm
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The Greater Dayton Area Trends:
The Ohio Department of Development defined the economic development
regions. Region four (Southwest Central Ohio), includes the Clinton County and the 
Greater Dayton Area Counties except Wairen County. The Greater Dayton Area consists 
of nine counties: Champaign, Clarke, Darke, Greene, Miami, Montgomery, Preble, 
Shelby, and Warren counties.34
Tables 4 through 8 demonstrate the importance of the health sector in the Greater 
Dayton Area economy. Table 4 indicates the growing trend of the employment and 
payroll in the Greater Dayton Area as found in County Business Patterns. Between 1999 
and 2002, healthcare employment grew 6.2%, while the total employment decreased 3% 
in the Greater Dayton Area. Payroll in healthcare sector increased 17.8%, while total 
payroll increased only 1.7% in the area. In 1999, the employment in the health sector 
was 12.5% of the economy’s employment, but by 2002 increased to 13.7%.
Table 4
Employment and Payroll for Greater Dayton Area Counties*
EMPLOYMENT PAYROLL ($1,000)
Health Percent Total Health Percent Total
Care of total Employment Care of total Payroll
1999 66,123 12.4% 531,661 1,911,996 11.8% 16,164,732
2000 66,173 12.1% 545,026 2,153,125 12.9% 16,754,726
2001 68,634 12.7% 538,918 2,114,099 12.5% 16,871,037
2002 70,223 13.6% 515,696 2,252,265 13.7% 16,440,806
% Change from
1999 to 2002 6.2% N/A (-3%) 17.8% N/A 1.7%
Source: U.S. Census, County Business Patterns; based upon NAICS code.
*Champaign, Clark, Darke, Greene, Miami, Montgomery, Preble, Shelby and Warren Counties. 
N/A- Not available.
34 The Southwest Central Ohio: Champaign, Clark, Darke, Greene, Miami, Montgomery, Preble, Shelby 
and Clinton Counties.




Total Employment of Health Care and Social Assitance for 






■  Montgomery ■  Miami ■  Preble □  Shelby ■  Warren
■  Champign □  Clark □  Darke ■  Greene
Source: “Economic development profile of quarterly census of employment and wages data.” Economic 
Development Profile of Quarterly Census of Employment & Wages, based on the North American Industry 
Classification System (NAICS). Includes the number of establishments, number of employees, total wages 
paid and average annual wage for privately owned businesses for the years beginning 2000. The healthcare 
and social assitance data does not have hospital information for each counties, and the graph is created with 
the available data.
According to the distribution of the healthcare and social assitance sector 
employment in the nine county area for 2003, Montgomery County provided 58% of the 
healthcare and social assictance employment in the Greater Dayton Area, followed by 
Clark County at 12%,Warren and Greene County at 7%, Miami County at 6%, Darke 
County at 4%, and Champighn and Preble Counties at 2%. (Figure 5) Hospitals and 
ambulatory healthcare services are the largest components of the health activities in 
Montgomery County. (Figure 6) Hospitals in Montgomery County provide 40% of the 
health activities employment in the region for 2003.
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Figure 6
Total Employment Generated by Health Activities in 
Montgomery County
Other Health Hospitals




c a r  Health Care
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Source: Economic development profile of quarterly census of employment and wages data.
Montgomery County has the largest number of total establishments for healthcare 
and social assistance in the area. In 2003, Montgomery County had 15 hospitals, 16,360 
total employees, and the hospitals in Montgomery County provided $588.7 million in 
total wages. In Montgomery County, the number of hospitals increased from 14 to 17 in




Number of Hospitals, Employment, Total Wages 







2000 14 15,092 492,528 32,635
2001 16 15,727 524,180 33,330
2002 17 16,172 549,788 33,996
2003 15 16,360 588,691 35,984
% Change from 
2000-2003 7.1% 8.4% 19.5% 10.26%
Hospital data for employment, payroll and average payroll is not available for each county. This data is 
available only for the hospitals in Darke and Montgomery counties.
The full-time and part-time healthcare employment of the Greater Dayton Area in 
relative to the regional economy explain that only the manufacturing and retail trade 
sectors provide more jobs than healthcare and social assistance making the healthcare 
sector the third largest industry in the region, providing 11.6 % of the private 
employment. (In 2002 the healthcare and social assistance industry provided 11.3% of the 
employment.) (Table 6 and Figure 7)
35 The source of the data is: U.S Bureau of Labor Statistics (BLS) Quarterly Census of Employment and 
Wages (QCEW) Program. The source of the data files were produced by BLS from information transmitted 
to BLS by Ohio as part of the QCEW program. The summary data are for Private Ownership only. The 




Full- Time and Part-Time Employment by Type of Employment and Major
Industry















Total employment 735,333 100.0% 733,491 100.0%
Wage and salary employment 620,277 84.4% 615,005 83.8%
Proprietors employment 115,056 15.7% 117,594 16.0%
Farm employment 11,878 1.6% 11,858 1.6%
Non farm employment 723,455 98.4% 721,363 98.3%
Private employment 624,954 85.0% 100.0% 622,423 84.9% 100.0%
For., fishing, related & other*** 371 0.1% 415 0.1%
Mining*** 442 0.1% 400 0.1%
Utilities *** 1,138 0.2% 1,233 0.2%
Construction 35,012 5.6% 34,559 5.6%
Manufacturing 112,504 18.0% 107,735 17.3%
Wholesale trade*** 22,611 3.6% 23,039 3.7%
Retail trade 85,827 13.7% 83,603 13.4%
Transportation & warehousing *** 12,688 2.0% 16,037 2.6%
Information 14,490 2.3% 14,015 2.3%
Finance & insurance 25,862 4.1% 26,784 4.3%
Real estate, rental & leasing 20,785 3.3% 21,090 3.4%
Professional &
technical services *** 36,100 5.8% 32,543 5.2%
Mgmt of comp. & Enterprises *** 7,935 1.3% 6,252 1.0%
Admin. & Waste services 44,414 7.1% 43,473 7.0%
Educational services *** 12,389 2.0% 12,662 2.0%
Healthcare &social assistance
(Including hospitals) *** 70,841* 11.3%71,947** 11.6%
Arts, entertainment,& recreation 13,456 2.2% 13,318 2.1%
Accommodation & food services 47,359 7.6% 48,488 7.8%
Other services except public admin. 40,601 6.5% 41,422 6.7%
Gov.& gov. enterprises 98,501 13.4% 99,210 13.5%
Source: 2004 Regional Economic Information System, Bureau of Economic Analysis. 
*Champaign, Darke and Warren counties do not have data in BEA in 2002 
**Champaign, Darke, Preble, and Shelby counties do not have data in BEA in 2003.




























































Personal income by Major Source and Industry (NAICS) Greater Dayton Area*
for 2002 and 2003
2002 2003
Total Income %of %of Total Income %of %of
(1000$s) Total Private (1000$s) Total Private
Earning by place of work
Total earnings by place of
work $27,561,792 100.0% $28,870,225 100.0%
Wage and salary
disbursements $20,712,408 75.1% $21,089,562 73.0%
Proprietors income $1,856,418 6.7% $2,088,321 7.2%
Earning by industry
Farm industry $39,215 0.1% $86,140 0.3%
Non farm earnings $27,601,007 100.1% $28,781,265 99.7%
Private earnings $22,516,211 81.7% 100.0% $23,435,815 81.2% 100.0%
Forestry, fishing, related,&
other* $4,957 0.0% $5,556 0.1%
Mining* $17,017 0.1% $16,667 0.1%
Utilities* $248,606 1.1% $257,705 1.1%
Construction $1,251,912 5.6% $1,266,866 5.4%
Manufacturing $6,628,872 29.4% $7,029,302 30.0%
Wholesale trade $1,236,525 5.5% $1,213,581 5.2%
Retail trade $1,828,888 8.1% $1,813,366 7.7%
Transport.& Warehousing* $466,765 2.1% $604,990 2.6%
Information $769,291 3.4% $781,217 3.3%
Finance & insurance $1,081,614 4.8% $1,159,024 4.9%
Real estate, rental &
leasing $372,726 1.7% $397,168 1.7%
Prof & technical services* $1,967,798 8.7% $1,903,242 8.1%
Mgmt of comp.& enterprises* $598,161 2.7% $520,090 2.2%
Admin. & waste services $902,447 4.0% $888,879 3.8%
Educational services* $306,766 1.4% $311,093 1.3%
Healthcare &
social assistance* $2,734,282** 12.1% $2,928,371*** 12.5%
Arts, entertain.& rec. $160,263 0.7% $169,290 0.7%
Accommodation.& food admin. $624,454 2.8% $648,679 2.8%
Other services except
public admin. $856,735 3.8% $887,591 3.8%
Govt, and govt, enterprise $5,084,896 18.5% $5,345,450 18.5%
Source: 2004 Regional Economic Information System, Bureau of Economic Analysis.
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TABLE 7 (Continued!
Personal Income by Major Source and Industry (NAICS) Greater Dayton Area*
for 2002 and 2003
Footnotes___________________________________________________________________
* Totals are not complete due to nondisclosure to ensure confidentiality.
** Champaign, Darke and Shelby counties do not have complete data for healthcare and social assistance 
category in 2002. These counties have data for ambulatory healthcare services, nursing residential care 
facilitates and social assistance. These numbers are included in healthcare and social assistance category. 
*** Champaign, Darke, Preble and Shelby counties do not have complete data for healthcare and social 
assistance for 2003. These counties have data for ambulatory healthcare services, nursing residential care 
facilitates and social assistance. These numbers are included in healthcare and social assistance category.
****Counties include Champaign, Clark, Darke, Greene, Miami, Montgomery, Preble, Shelby and Warren
counties.
Personal Income by Major Sources and Industry of the Greater Dayton Area 
explain that after manufacturing sector, the healthcare and social assistance is the second 
largest industry in the region, providing 12.5% of the total personal income. (In 2002, the 
healthcare and social assistance industry provided 12.1% of the total personal income) 
































































Since there is no available data for the projections of the employment for the 
Greater Dayton Area, I used the projections report for the Southwest Central Ohio, which 
actually includes Clinton County and all of the counties in the Greater Dayton Area 
except Warren County. According to The Ohio Department of Job and Family Services’ 
(Job Outlook to 2010) employment projections report, 52,300 new jobs will be created in 
Southwest Central Ohio between 2000 and 2010. In 2000, there were 612,500 jobs in the 
region, and the number of jobs is projected to be 664,350 in 2010. This is an 8.5% 
increase for the number of jobs in the region. According to the Job Outlook, health 
services and business services will provide almost two thirds of all job growth. Table 8 
shows that the employment in private health services is projected to increase 16.3%, and 
the employment in local government hospitals is projected to increase 14.6% between 
2000 and 2010.
36 The Department of Job and Family Services. Job Outlook to 2010. Southwest Central Ohio, Economic 
Development Region 4. http://lmi.state.oh.us/PROJ/OhioJobOutlook.htm.
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Table 8
Southwest Central Ohio Economic Development Region 4* 














Total Employment 612,050 664,350 52,300 8.5%
Agriculture, Forestry and Fishing 15,540 15,010 -530 -3.4%
Mining 420 310 -110 -26.2%
Construction 21,570 23,160 1,590 7.4%
Manufacturing 128,070 123,630 -4,440 -3.5%
Transportation, Communications 
& Utilities 32,730 39,220 6,490 19.8%
Trade 127,840 139,320 11,480 9.0%
Finance, Insurance & Real Estate 20,580 21,080 500 2.4%
Services 150,670 184,310 33,640 22.3%
Hotels and Other Lodging Places 3,460 3,350 -110 -3.2%
Personal Services 6,060 6,050 -10 -0.2%
Business Services 35,960 49,700 13,740 38.2%
Auto Repair Services 
and Parking 5,420 6,880 1,460 26.9%
Miscellaneous Repair Services 1,190 1,160 -30 -2.5%
Motion Pictures 1,720 2,040 320 18.6%
Amusement and Recreation 
Services 4,520 5,280 760 16.8%
Private Health Services 52,380 60,910 8,530 16.3%
Legal Services 2,540 3,150 610 24.0%
Private Educational Services 6,750 7,670 920 13.6%
Social Services 9,410 13,020 3,610 38.4%
Membership Organizations 10,270 12,430 2,160 21.0%
Engineering and Management 
Services 10,530 12,110 1,580 15.0%
Government 80,170 82,990 2,820 3.5%
Local Government Hospitals 1,440 1,650 210 14.6%
Local Government Education 32,130 34,760 2,630 8.2%
Local Government, 
except Education & Hospitals 21,040 23,360 2,320 11.0%
Private Households 1,480 1,100 -380 -25.7%
Non-farm Self-Employment 
& Unpaid Family Workers 32,980 34,220 1,240 3.8%
Source: The Ohio Department of Job and Family Services, Bureau of Labor Market Information, 
February 2003.
*Region 4 includes Champaign, Clark, Clinton, Darke, Greene, Miami, Montgomery, Preble and 
Shelby Counties.
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This study measures the economic impact of the Greater Dayton Area hospitals 
with employment, payroll, total expenses, total revenue and capital investment. The data 
for the employment, payroll, expenditures, and revenue comes directly from the hospital 
data.
A. Total expenditures
The total expenditures consist of operating expenses and capital expenses. 
Operating expenses can be categorized as personnel expenditures and other operating 
expenditures. Personnel expenditures include wages and salaries, employee benefits, 
payroll taxes, pension plan contributions and officers’ compensation. Other operating 
expenditures include supplies, occupancy, property and liability insurance, equipment 
and rental maintenance, interest and bad debt. The GDAHA hospitals’ total expenditures 
is $2.62 billion. (Montgomery County: $1.68 billion, the other eight counties combined: 
$937.5 million) (Table 9) Personnel expenditures are 48%, other operating expenditures 
are 43%, and capital expenditures are 9% of GDAHA hospitals’ total expenditures.37 
(Figure 9)
Expenditures and Employment of the Member Hospitals of the GDAHA
Table 9 
Total Expenditures by Type
Montgomery
County





Personnel Expenses $867,563,438 $417,014,592 $1,284,578,030
Other Operating Expenses $664,702,839 $476,172,434 $1,140,875,273
Capital Expenses $156,033,588 $44,378,140 $200,411,728
Total Expenses $1,688,299,865 $937,565,166 $2,625,865,031
* Other counties: Champaign, Clark, Darke, Greene, Miami, Preble, Shelby and Warren.
37 The source of the data is 990 forms of the GDAHA hospitals.
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Figure 9






















Hospital Expenditures of the GDAHA Hospitals for 
Montgomery and the Other 8 Counties 
$867,563,438_____________________________________________
^  $664,702,839
i ^ B m - r n r r
B h  ■  I
_______ $156,033,588_____________
^ _______ J J ^ _ MU78,140
Personnel Expenditures Other Operating
Expenditures 
I Hospital Expenditures of Montgomery County
Capital Expenditures
□  Hospital Expenditures of Champaign, Clark, Darke, Greene, Miami,Preble,Shelby and Warren 
Counties Combined _______________________  _ _ __
Figure 10 illustrates the personnel expenditures for the Montgomery County 
GDAHA hospitals and the GDAHA hospitals in other eight counties combined. 
Montgomery County GDAHA hospitals have higher expenditures than the other eight 
counties combined for each expenditure category.
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B. Personnel Expenditures
Total personnel expenditures are 48% of the total hospital expenditures in the 
region. The GDAHA hospitals’ total personnel expenditures is $1.28 billion. 
(Montgomery County: $867.6 million, the other eight counties combined: $417 million) 
(Table 10) Personnel expenditures include wage and salary, benefits, payroll taxes, 
pension plan contributions and compensation to officers. Wages and salaries are the 
largest personnel expenses component (78.6%) (Table 10 and Figure 11). Employee 











Wages and salaries $706,102,204 $303,302,548 $1,009,404,752
Employee benefits $79,312,990 $39,304,457 $118,617,447
Payroll taxes $50,608,638 $43,505,156 $94,113,794
Pension plan contributions $27,219,887 $26,828,803 $54,048,690
Officers’ compensation $4,319,719 $4,073,628 $8,393,347
Total Personnel Expenses $867,563,438 $417,014,592 $1,284,578,030
*Other counties: Champaign, Clark, Darke, Greene, Miami, Preble, Shelby and Warren.
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Figure 11















Figure 12 explains the distribution of the GDAHA hospitals’ personnel 
expenditures in Montgomery County and the other eight counties combined. 
Montgomery County GDAHA hospitals’ personnel expenditures are higher than the total 
personnel expenditures’ of the other eight counties combined.
Figure 12










Wages and salaries Employee benefits Payroll taxes Pension plan Compensation to
contributions officers
■ Personnel Expenditures of the GDAHA Hospitals in Montgomery County
□ Personnel Expenditures of the GDAHA Hospitals in the Other 8 Counties 
(Champaighn,ClarkJDarke,GreeneJvliamifreble,Shelby and Warren)___________
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C. Other Operating expenses
Other operating expenses account for 43% of total expenditures. The GDAHA 
hospitals’ other total operating expenditures is $1.14 billion. (Montgomery County: 
$664.7 million, the other eight counties combined: $474.1 million) (Table 11) Other 
operating expenses include supplies38 at 43%, occupancy at 3%, property and liability 
insurance at 2%, equipment rental and maintenance at 2%, interest 3%, bad debt at 4% 
and other39 at 43%. The category “other” consists of fees, (accounting, legal, 
professional, fundraising), telephone, postage and shipping, printing and publications, 




Montgomery Counties All Counties
County Combined* (TOTAL)
Housekeeping supplies $3,152,291 $14,334 ,840 $17,487,131
Drugs& pharmaceuticals $64,231,848 $71,754,924 $135,986,772
Other supplies and services $262,177,170 $64,767,931 $326,945,101
Occupancy $22,976,366 $14,433,131 $37,409,497
Property and liability ins $13,906,709 $5,742,411 $19,649,120
Equipment rental & maintenance $17,641,476 $9,700,224 $27,341,700
Interest $21,409,285 $10,785,768 $32,195,053
Other (travel, food, legal fees...) $239,117,688 $261,127,266 $500,244,954
Bad debt $20,090,006 $23,525,938 $43,615,944
Total Other Operating
Expenses $664,702,839 $474,172,433 $1,140,875,272
*Other counties: Champaign,_Clark, Darke, Greene, Miami, Preble, Shelby and Warren.
38Total supplies include housekeeping supplies, drugs and pharmaceuticals and other supplies and services.
39Travel, food, legal fees, accounting fees legal fees, postage and shipping, printing and publications, 
conferences, conventions and meetings.
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Figure 13
























*Other: Travel, food, legal fees, accounting fees legal fees, postage and shipping, printing and 
publications, conferences, conventions and meetings.
Figure 14 demonstrates the distribution of the GDAHA hospitals’ other 
expenditures in Montgomery County and the other eight counties combined.
Figure 14







Other exp. other supplies & Housekeep. interest Occupancy prop.& Equip. rent.&
___________&serv. pharmaceuticals supplies_______________________ liability ins. main. Baddebt
■ Other Operating Expenditures of the GDAHA Hospitals in Montgomery County 
□ Other Operating Expenditures of the GDAHA Hospitals in the Other Counties
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D. Capital Expenditures
Capital expenditures is 9% of the total hospital expenditures in 2003. The 
GDAHA hospitals’ total capital expenditures is $200.4 million. (Montgomery County: 
$156 million, the other eight counties combined: $44.4 million) (Table 12 and Figure 16) 
The hospital capital expenditures include new construction cots (land and building, 
including renovations of existing capital), other capital equipment, and information 
technology.
New construction costs is 55%, other capital equipment is 32%, and information 
technology is 13% of the GDAHA hospitals’ total capital expenditures. (Figure 15) 
Capital expenditures seem relatively small, but this expenditure category is an important 
part of the GDAHA hospitals’ economic impact. Figure 16 illustrates the distribution of 




Montgomery Sum of Other All Counties
County Counties* (TOTAL)
New Construction costs
(including innovations of 
existing capital) $86,376,504 $ 24,098,015 $110,474,519
Information technology $21,493,785 $ 4,313,019 $25,806,804
Other capital equipment $48,163,298 $ 15,967,016 $64,130,314
Total $156,033,587 $ 44,378,140 $200,411,727





























New construction costs Information technology Other capital equipment
H Capital Expenditures of GDAHA Member Hospitals in Montgomery County
□  Capital Expenditures of GDAHA Member Hospitals in Other Counties (Champaign, Clark, 
Darke,Greene,Miami,Preble,Shelby and Warren)____________________________________
£ . Employment:
The total number of full-time equivalent employees (FTE’s), who work in the 
GDAHA hospitals in the nine county region is 26,467. (Montgomery County: 19,351 
FTE jobs, the other eight counties combined: 7,116 FTE jobs) (Figure 17)The 
Montgomery County GDAHA hospitals provide 73% of the hospital employment, while
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the GDAHA hospitals in the other eight counties generate 27% of the total hospital 
employment.
Figure 17








The hospital revenue components are: inpatient revenue, outpatient revenue and 
other revenue. The sources of these components are: Medicare, Medicaid, Self Pay and 
Third Party. GDAHA hospitals’ total gross revenue is $4.66 billion in 2003. (Table 13) 
(Montgomery County: $3.49 billion, the other eight counties combined: $1.17 billion) 
(Table 13) The total inpatient revenue is $2.5 billion (Montgomery County: $1.97 
billion, the other eight counties combined: $490.5 million), the total outpatient revenue is 
$1.83 billion. (Montgomery County: $1.37 billion, the other eight counties combined: 
$462 million) and the total other revenue is $359.3 million. (Montgomery County: 
$146.5, the other eight counties combined: $212.7 million.)
I Full Time Equivalent Employment Numbers of the GDAHA Hospitals in Montgomery County
□ Full Time Equivalent Employment Numbers of the GDAHA Hospitals in the Other 8 Counties 
(Champaign,ClarkJDarke,Greene yMiami>Preble, Shelby and Warren)
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Table 13
Total Revenue and Revenue Sources




Medicare $ 825,913,737 $ 256,211,579 $1,082,125,316
Medicaid $ 225,595,549 $ 55,517,555 $ 281,113,104
Self pay $ 48,515,050 $ 25,927,609 $ 74,442,659
Third party $ 867,998,101 $ 152,848,443 $1,020,846,544
Total $1,968,022,437 $ 490,505,186 $2,458,527,623
Outpatient Rev. 
Source
Medicare $ 376,362,802 $ 128,080,027 $ 504,442,829
Medicaid $ 124,204,791 $ 47,520,134 $ 171,724,925
Self pay $ 90,450,304 $ 32,202,250 $ 122,652,554
Other $ $ 4,829,000 $ 4,829,000
Third party $ 785,158,754 $ 249,422,657 $1,034,581,411
Total $1,376,176,651 $ 462,054,068 $1,838,230,719
Other Revenue $ 146,536,077 $ 212,719,053 $ 359,255,130
Total Gross Revenue $3,490,735,165 $1,165,278,307 $4,656,013,472
* Other counties: Champaign, Clark, Darke, Greene, Miami, Preble, Shelby and Warren.
The Montgomery County GDAHA hospitals generated 75% of the total hospital 
revenue, while the GDAHA hospitals in the other eight counties generated 25% of the 
total hospital revenue in the Greater Dayton Area for 2003. (Figure 18)
Figure 18
Total Revenue of The GDAHA Hospitals in 
Montgomery and Other Eight Counties









Inpatient-Outpatient-Other Revenue of the GDAHA Hospitals
The components of the total revenue are: inpatient revenue is 53%, outpatient 
hospital revenue is 39%, and other revenue is 8% of the total hospital revenue. (Figure 
19) Figures 20-22 demonstrate the sources of the inpatient, outpatient, and other revenue 
components for the whole region, Montgomery County GDAHA hospitals, and the 
GDAHA hospitals in the other eight counties combined.
Figure 20








Medicare_________ Medicaid_________Third party_________ Self pay
■  Total Inpatient Revenue of the GDAHA Hospitals 
___________ □  Total Outpatient Revenue of the GDAHA Hospitals_______
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The revenue from Medicare and Medicaid is higher for inpatient revenue than the 
outpatient revenue. However, the revenue from Third Pay and Self Pay is lower for 
inpatient revenue than outpatient revenue for all GDAHA hospitals. (Figure 20)
Figure 21








Medicare_________ Medicaid_________Third party_________ Self pay
■  Inpatient Revenue Sources of the Montgomery County GDAHA Hospitals 
□  Outpatient Revenue Sources of the Montgomery County GDAHA Hospitals
The revenue from Medicare and Third Pay is higher for the inpatient revenue, 
while the revenue from Medicaid and Self Pay is lower for impatient revenue than the 
outpatient revenue for the Montgomery County GDAHA hospitals. (Figure 21) The 
revenue from Medicare and Medicaid is higher for the inpatient revenue, while the 
revenue from Third Pay and Self Pay is lower for impatient revenue than the outpatient 
revenue for the GDAHA hospitals in the other eight counties. (Figure 22)
54
Figure 22
Inpatient and Outpatient Revenue Sources for the GDAHA Hospitals 
in the Other 8 Counties*
300,000,000
Medicare Medicaid Third party Self pay
■ Inpatient Revenue Sources of the GDAHA Hospitals in the Other 8 Counties*
□ Outpatient Revenue Sources of the GDAHA Hospitals in the Other 8 Counties*
*Other counties: Champaign, Clark, Darke, Greene, Miami, Preble, Shelby and Warren.
G. Charity Care and /or non-reimbursed care
Hospital policies determine if a patient needs to receive charity care. Charity care
is not reported as revenue in the financial statements of hospitals. The non-reimbursed 
care of hospitals is listed in consolidated financial statements as financial support, free or 
low cost health screenings, etc. The total charity care and non- reimbursed care provided 
by the Montgomery County GDAHA hospitals is $100.2 million, and $14.3 million in 
the other GDAHA hospitals in the other eight counties. All of the GDAHA hospitals 
provided charity care of $114.6 million in the region. (Table 14)
Table 14
Charity Care Provided by 
the Member Hospitals of the GDAHA
Montgomery Other 8 Counties All counties
County Combined (Total)




The GDAHA hospitals provide community services in the region. “Continuing
education, certification programs, and medical direction are provided to volunteer 
emergency medical service providers.”40 Most of the member hospitals provide 
education classes, (smoking cessation, weight control, stress management etc.), support 
groups for diseases for cancer and Alzheimer’s disease, services such as blood pressure 
screenings, cholesterol checks, cancer screenings, tumor registry, assistance for patients 
and their families with the submission of forms for insurance, financial counseling, 
application to Medicare and Medicaid programs. The GDAHA hospitals also offer 
publications to the community. The total community benefits are $28 million in the 
region. The GDAHA hospitals in Montgomery County generated 69% and the GDAHA 
hospitals in the other eight counties generated 31% of the community benefits. (Table 15)
Table 15
Quantitative Community Benefits 
Provided by the Member Hospitals of the GDAHA41 
Montgomery Other 8 All counties
County Counties Combined* (Total)
$ 19,798,847 $ 8,722,206 $ 28,521,053
69% 31% 100%
40 Consolidated Financial Statement of The Community Hospital .2003. p. 7
41 The numbers in table 15 do not reflect the quantitative community benefits of the all member hospitals. 
The quantitative community benefits data come from only nine member hospitals of the GDAHA. These 
hospitals are: Mercy Memorial Hospital, Mercy Medical Center, The Community Hospital, Wayne 
Hospital, Kettering Medical Center Network and The Children’s Medical Center.
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I. Results by County42
Table 16 presents the sixteen GDAHA hospitals data by county. The minimum
average payroll (salaries and benefits) is $4.7 million and the maximum average payroll 
is $131 million. According to the table, the average employment per hospital is 1,654. 
The total hospital average payroll is $70.5 million, and the average salary is $42,620. 
Clark County GDAHA hospitals have the highest average salary. ($63,508) This 
accounts for the fact that the total payroll (salary and benefits) is larger in comparison to 
the employee numbers in the GDAHA hospitals in Clark County. The average total 
operating expense per hospital is $164.1 million. The GDAHA hospitals invested about 
$200.4 million. The average capital investment is $12.5 million per hospital.
Table 16
Selected Statistics for Greater Dayton Area Hospitals by County
Champaign Clark Darke Greene Miami
No of Hospitals 1 2 1 2 1
Employment 119 1,949 397 2,321 1,736
Avg. Employment 119 975 397 1,161 1,736
Payroll (Salary
&Benefits) $ 4,736,710 $123,777,871 $16,627,282 $ 95,576,804 $ 75,978,393
Avg. Payroll $ 4,736,710 $ 61,888,936 $16,627,282 $ 47,788,402 $ 75,978,393
Avg. Salary $ 39,804 $ 63,508 $ 36,481 $ 41,179 $ 43,758
Total Exp. $ 10,638,860 $281,134,998 $38,853,259 $326,329,830 $213,713,944
Avg. Exp. $ 10,638,860 $140,567,499 $38,853,259 $163,164,915 $213,713,944
Total Rev. $ 33,240,060 $462,272,424 $52,280,533 $261,960,494 $ 260,200,870
Avg. Rev. $ 33,240,060 $231,136,212 $52,280,533 $130,980,247 $ 260,200,870
Capital Exp. $ 458,000 $ 12,309,300 $3,122,219 $ 14,266,676 $ 4,534,196
Avg. Capital Exp. $ 458,000 $ 6,154,650 $3,122,219 $ 7,133,338 $ 4,534,196
Source: Hospital data from member hospitals of the GDAHA.
42 The source of the data is hospital data of the GDAHA in 2003.
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Table 16 (continued)
Selected Statistics for Greater Dayton Area Hospitals by County
 Montgomery Shelby Preble* Warren*_______ Totals
No of Hospitals 6 1 1 1 16
Employment 19,351 577 12 5 26,467
Avg. Employment 3,225 577 1,654
Payroll (Salary
&Benefits) $ 785,415,194 $ 25,012,906 $ 630,169 $ 266,870 $1,128,022,199
Avg. Payroll $ 130,902,532 $ 25,012,906 $ 630,169 $ 266,870 $ 70,501,387
Avg. Salary $ 40,589 $ 43,350 $ 52,514 $ 53,374 $ 42,620
Total Exp. $1,688,299,866 $ 58,542,598 $7,447,513 $ 904,164 $2,625,865,031
Avg. Exp. $ 281,383,311 $ 58,542,598 $ 164,116,564
Total Rev. $3,490,735,165 $ 90,902,452 $3,817,498 $ 603,976 $4,656,013,472
Avg. Rev. $ 581,789,194 $ 90,902,452 $3,817,498 $ 603,976 $ 291,000,842
Capital Exp. $ 156,033,588 $ 4,458,884 $ 4,872,679 $ 356,186 $ 200,411,728
Avg. Capital Exp. $ 26,005,598 $ 4,458,884 $ 4,872,679 $ 356,186 $ 12,525,733
Source: Hospital data from member hospitals of GDAHA.
*There are no hospitals in Preble and Warren counties, however there are facilities of member hospitals in 
these counties. These numbers represent the employment number in these facilities.
J. Results by Bed Size43
The GDAHA hospitals’ minimum average payroll (salaries and benefits), total
expenditures and total revenue are $5.5 million, $57.4 million and $89.9, while the
maximum hospital payroll (salaries and benefits), total expenditures and total revenue are
$237.2 million, $1.08 billion and $2.42 billion respectively. (Table 17)
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IV. Total Economic Impact of the Sixteen GDAHA Hospitals
The Multiplier Effect:
The hospital employment and payroll data from the hospitals suggests that the 
GDAHA hospitals have a strong direct effect on the regional economy. However, the 
total hospital impact is bigger considering not only the direct effects of spending, but also 
the indirect and induced effects of spending as well. As I explained in the “Definitions of 
Impact” the direct impact measures expenditures, employment and payroll paid by the 
hospitals themselves, the indirect impact represents the changes in the industry due to the 
transactions between the industry and the supporting and related industries. The induced 
impact represents the additional output, employment, and payroll generated by the 
spending of local employees of hospital and the other industries. Using multipliers from 
an input-output model, the indirect and induced effects can be calculated. The particular 
model chosen for this study is IMPLAN, which was developed using data from the 
County Business Patterns and the Bureau of Economic Analysis.
The specific type of multiplier used in this study is the type SAM44 (type HI) 
Multiplier from IMPLAN, which is equal to:
(Direct impact + Indirect Impact +Induced Impact)/ Direct Impact 
Multipliers depend on imports from a region. Smaller regions tend to have more 
imports and hence have smaller multipliers. “Larger economies have larger multipliers,
44 See appendix A for more detailed information about type SAM multipliers.
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because they are more self-sufficient than smaller economies.”45 With an input-output 
model provided by IMPLAN, the whole is not the sum of its parts. Adding counties 
together increases the size of the region and increases the size of the multiplier. If one 
were to compare a single county (i.e. Montgomery County) with the other eight counties, 
the size of the multipliers for the eight county area would be upward biased. To solve this 
problem, I have estimated multipliers for nine county area and then used these multipliers 
to calculate indirect and induced effects in Montgomery County and the other eight 
counties.
In this project, the input-output model is created by making an aggregation 
through IMPLAN to use 2-digit NAICS data set format46 In IMPLAN, after choosing the 
study area (county, state, region, etc.) for the model, we can aggregate the industries in 
that area into the 2-digit NAICS data set format. This way we can see the industries 
without their sub-categories. For example, healthcare industry has 7 sub-categories, but 
after the aggregation we can get the total construction industry with the 2-digit code of 
62. However, in this study, I disaggregate healthcare industry in order to get the results 
for the sub category of the healthcare industry (hospital sector with 3 digits NAICS code 
of 467.
45 This information comes from the following website:
http://government.cce.comell.edu/doc/html/MethodologyGuide_Section5.htm.
“Section 5: Measuring the Regional Economic Linkages of the Child Care Sector.”
46 NAICS is North American Industry Classification System. U.S. Census Bureau explains that “NAICS is 
a unique, all-new system for classifying business establishments. It is the first economic classification 
system to be constructed based on a single economic concept.” IMPLAN has NAICS two and three digit 
data set formats for the industries.
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Total Economic Impact:
This economic impact study separated the impact results of hospitals in 
Montgomery County from the other 8 counties. (Champaign, Clark, Darke, Greene, 
Miami, Preble, Shelby and Warren Counties) Montgomery County is a larger economic 
area with many hospitals and has a higher population than the other counties combined. 
Since Montgomery County is relatively larger than the other eight counties, the 
importation of goods and services is less than the other counties combined. Therefore, the 
economic impact results (output, employment and payroll) of Montgomery is larger than 
the results of the other eight counties combined.
The direct expenditures enumerated in the previous sections create indirect and 
induced economic impacts. The total economic impact based upon expenditures (output) 
is explained for the whole area (9 counties), Montgomery County, and the other 8 
counties combined. (Champaign, Clark, Darke, Greene, Miami, Preble, Shelby and 
Warren)
The output multiplier explains the amount of local sales generated in the local 
economy of nine counties due to the impact of the GDAHA hospitals. The output 
multiplier47 for the total area is 2.02. The output multiplier shows that for each $1 of 
direct expenditure, there is an additional expenditure of $1.02 in the form of indirect and 
induced spending. The total output impact is $5.3 billion. (Montgomery County: $3.4 
billion, the other eight counties combined: $1.9 billion) The Montgomery County 
GDAHA hospitals generated 64% of the total output impact in the nine county region. 
The total output impact has three components: direct, indirect and induced impact. The
47 The multiplier is type SAM multiplier in IMPLAN. For more explanation for type SAM multiplier, see 
appendix A.
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GDAHA hospitals’ direct output impact is $2.62 billion (Montgomery County: $1.69 
billion, the other eight counties combined: $937.6 billion), the indirect impact is $1.25 
billion (Montgomery County: $841.4 million, the other eight counties combined: $482.5 
million) and the induced impact is $1.42 billion (Montgomery County: $880.6 million, 
the other eight counties combined: $473.8 million) (Table 18)
Table 18
Total Economic Impact of the GDAHA Hospitals




Direct Impact $1,688,299,865 $937,565,166 $2,625,865,031
Multiplier 2.02 2.02 2.02
Indirect $ 841,464,286 $482,509,317 $ 1,252,680,368
Induced $ 880,601,576 $473,807,152 $ 1,425,701,963
Total Output 
Impact $3,410,365,727 $1,893,881,635 $ 5,304,247,362
*Champaign, Clark, Darke, Greene, Miami, Montgomery, Preble, Shelby 
and Warren.
The Impact of the Member Hospitals of the GDAHA on Employment
In addition to looking at the impact of hospitals on spending, I also examined 
their impact on employment and payroll. The data for the employment and payroll are 
provided directly from the sixteen GDAHA hospitals. There were 26,467 FTE’s (full 
time equivalent employees) working in the GDAHA hospitals. The hospital employment 
multiplier represents the relation between the expenditures of the hospitals and job 
creation in the nine county study area.48 The hospital employment multiplier is 2.15. For 
every 1 hospital job, an additional 1.15 jobs were created in the Dayton area. The total 
employment impact of the GDAHA hospitals in the nine county region is 63,329 FTE 
jobs. The GDAHA hospitals in Montgomery County generated 74% of the total hospital 
employment in the nine county region. (Montgomery County: 46,607, the other eight
48 Champaign, Clark, Darke, Greene, Miami, Montgomery, Preble, Shelby and Warren Counties.
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counties combined: 16,722 FTE jobs) This total employment impact includes hospital 
employment from operating and construction activities. (Table 19) The total employment 
impact from the hospital operating activities is 56,903 FTE jobs. (Montgomery County: 
41,604, the other eight counties combined: 15,299 FTE jobs) The employment impact 
from hospital operating activities has three components: direct, indirect and induced 
employment impact. The direct hospital employment impact is 26,467 FTE jobs, 
(Montgomery County: 19,351, the other eight counties combined: 7,116 FTE jobs.) the 
indirect hospital employment impact is 12,700 FTE jobs, (Montgomery County: 8,989, 
the other eight counties combined: 3,711 FTE jobs) and the induced hospital employment 
impact is 17,736 FTE jobs. (Montgomery County: 13,264, the other eight counties 
combined: 4,472 FTE jobs.)
The expenditures on new capital create construction employment in the hospital 
sector. The construction multiplier is 1.49, and the total hospital construction 
employment impact is 6,426 FTE jobs. (Montgomery County: 5,003, the other eight 
counties combined: 1,423 FTE jobs) (Table 19) Hospital construction employment 
impact also has direct, indirect and induced impact components. To estimate the number 
of jobs produced by construction activities, I took the ratio of the FTE jobs per dollar 
spent on construction for Ohio and multiplied that ratio by spending on new GDAHA 
construction expenditures. Using construction employment output ratio of Ohio, I 
estimated that total hospital capital expenditures created total 4,313 direct FTE jobs. 
(Montgomery County: 3,358, the other eight counties combined: 955 FTE jobs.). This 
provided an estimate of the GDAHA hospitals’ direct construction employment impact. 
The indirect hospital construction employment impact is 173 FTE jobs, (Montgomery
64
County: 170, the other eight counties combined: 3 FTE jobs.) and the induced hospital 
construction employment impact is 1,940 FTE jobs. (Montgomery County: 1,475 FTE 
jobs, the other eight counties combined: 465 FTE jobs.) The combined hospital operating 
and construction activities’ direct, indirect and induced employment impact in the nine 
county region is: 30,780 direct, 12,783 indirect and 19,676 induced FTE jobs. Thus, the 
total employment impact is 63,329 FTE jobs.
Table 19










Direct Impact 19,351 7,116 26,467
Hospital Employment Multiplier 2.15 2.15 2.15
Indirect Impact 8,989 3,711 12,700
Induced Impact 13,264 4,472 17,736
Total Employment
Impact form Operating Activities 41,604 15,299 56,903
Employment from Hospital
Construction Activities
Direct Impact 3,358 955 4,313
Construction Employment Multiplier 1.49 1.49 1.49
Indirect Impact 170 3 173
Induced Impact 1,475 465 1,940
Total Employment
Impact form Construction Activities 5,003 1,423 6,426
Total Employment Impact
from Hospital Operating and
Construction Activities 46,607 16,722 63,329
The data of year 2003 is used. The multipliers are IMPLAN type SAM multipliers 
The hospital operating and construction activities generated direct FTE jobs in the 
other industries. Hospital activities generated 5,277 FTE jobs in transportation, 
information, finance and real estate sectors, 4,780 FTE jobs in administrative and waste 
services and 4,313 FTE jobs in the construction sector. (Table 20)
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Table 20
Number of Jobs Created by Industry for All Counties 
_________ Due to Hospital Employment__________
Sector
No of FTE 
Jobs
Hospitals 26,467
Healthcare and Social Services Except Hospitals 2,526
Ag, Mining, Forestry and Utilities 441
Construction 4,313
Manufacturing 2,535
Wholesale and Retail Trade 4,386
Transportation, Information, Finance 
and Real Estate 5,277
Arts, Accommodations, and Food 4,037
Management of Companies 342
Prof-scientific and tech services 2,424
Administrative and waste services 4,780
Educational Services 676
Other Services 2,256
Government and non NAICS's 2,869
Total Employment from Hospital & 
Hospital Construction Employment 63,329
The Impact of the Member Hospitals of the GDAHA on Payroll
Using income multipliers, I measured the payroll (wage-salaries and benefits) 
impact. The hospital income multiplier is 1.82, which means that for every $1 of labor 
income generated by the GDAHA hospitals, and additional 0.82 cents of income was 
generated within the local economy. The GDAHA hospitals’ total payroll impact in the 
nine county region is $2.3 billion. (Montgomery County: $1.59 billion, the other eight 
counties combined: $682.4 million) These results indicate that the GDAHA hospitals in 
Montgomery County accounted for 69% of the total hospital payroll, whereas the 
GDAHA hospitals in the other eight counties accounted for 31% of the total hospital 
payroll.
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The total payroll impact includes payroll paid to employees, who work in hospital 
operating and construction activities. (Table 21) The total payroll impact from hospital 
operating activities in the nine county region is $2.07 billion. (Montgomery County:
$1.43 billion, the other eight counties combined: $637.4 million) The payroll impact from 
hospital operating activities has three components: direct, indirect and induced payroll 
impact. The direct payroll impact is $1.14 billion, (Montgomery County: $785.4 million, 
the other eight counties combined: $350.2 million) the indirect hospital payroll impact is 
$415.6 million. (Montgomery County: $282.8 million, the other eight counties combined: 
$132.7 million.) and the induced payroll impact is $515.6 million. (Montgomery County: 
$361.2 million, the other eight counties combined: $154.4 million.)
Hospitals pay employees, who work on hospital construction activities. The 
construction income multiplier is 1.47, and the total hospital construction payroll impact 
is $203.4 million. (Montgomery County: $158.3 million, the other eight counties 
combined: $45 million.) Hospital construction payroll impact also has three components: 
direct, indirect and induced payroll impact. Since the data for hospital construction 
payroll is not available, I estimated the hospital construction activities’ payroll. To obtain 
the construction payroll results, I divided construction employment by Ohio employment 
payroll ratio. Using the Ohio employment payroll ratio, the direct payroll impact from 
hospital construction activities was $138.4 million. (Montgomery County: $107.7 
million, and the other eight counties combined: $30.6 million) (Table 21) The indirect 
hospital construction payroll impact is $6 million. (Montgomery County: $5.9 million, 
the other eight counties combined: $77,377) and the induced construction payroll impact 
is $58.9 million. (Montgomery County: $44.6 million, the other eight counties combined:
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$14.3 million.) The combined hospital operating and construction activities’ direct, 
indirect and induced total payroll impact in the nine county region is: $1.27 billion direct, 
$421.7 million indirect and $574.5 induced payroll impact.
Table 21










Direct Impact $785,415,194 $350,212,499 $1,135,627,693
Hospital Income Multiplier 1.82 1.82 1.82
Indirect Impact $282,858,370 $132,763,532 $415,621,902
Induced Impact $361,182,089 $154,410,717 $515,592,806
Total Payroll Impact
from Operating Activities $1,429,455,653 $637,386,748 $2,066,842,401
Income from Hospital
Construction Activities
Direct Impact $107,716,954 $30,636,212 $138,353,166
Construction Income Multiplier 1.47 1.47 1.47
Indirect Impact $5,985,491 $77,377 $6,062,868
Induced Impact $44,641,478 $14,321,643 $58,963,121
Total Payroll Impact




Activities $1,587,799,576 $682,421,980 $2,270,221,556
The data of year 2003 is used. The multipliers are IMPLAN type SAM multipliers.
49 Champaign, Clark, Darke, Greene, Miami, Preble, Shelby and Warren Counties.
50 Champaign, Clark, Darke, Greene, Miami, Montgomery, Preble, Shelby and Warren Counties.
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Table 22 summarizes the GDAHA hospitals’ output, employment, and payroll 
impact results.
Table 22
_____________ The Total Impact Results of the GDAHA Hospitals_____________
Montgomery
County




Total Output Impact 
Total Employment 












According to the data of Bureau of Economic Analysis (BEA), the total labor 
force in the Greater Dayton Area (9 counties) was 733,491 (Table 7), and total personal 
income was $28,870 million (Table 8) in 2003.
• The GDAHA hospitals employed 4% of the Greater Dayton Area total labor 
force.51 (The total of hospital operating and construction jobs) 3% Montgomery 
County, 1% the other eight counties combined.52
• Considering the multiplier effect, 8.6% of the Greater Dayton Area total labor 
force is employed in hospitals, working on hospital construction activities or 
working in other jobs created in other businesses due to the indirect and induced
o
expenditure effect of hospitals.
51 The employment number of the GDAHA is divided by the total labor force number provided by the 
BLS. (26,467/733,491=4%)
52 Champaign, Clark, Darke, Greene, Miami, Preble, Shelby and Warren counties.
53 The total employment impact of the GDAHA hospitals with the multiplier effect is divided by the total 
labor force number provided by the BLS. (63,329/733,491=8.6%)
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• The GDAHA hospitals generated 4% of the Greater Dayton Area total payroll. 
(The total of hospital operating and construction income)54 3% Montgomery 
County, and 1% the other eight counties combined.
• Considering the multipliers effect, the GDAHA hospitals generated 7.9% of the 
Greater Dayton Area payroll.55 (The total hospital operating and construction 
activities and the payroll paid in other businesses due to the indirect and induced 
expenditure effects of hospitals) 5.5% Montgomery County, and 2.4% the other 
eight counties combined.
The GDAHA hospitals’ health services grew rapidly between 1998 and 2002. (Table 
23) Inpatient discharges increased 6%, daily census increased 1.5%, and births increased 
2.3% between 1998 and 2003. The biggest increase occurred in outpatient vistis(13.4%) 
and emergency room (7.0%)
54 If we divide the total GDAHA personal income (without considering multiplier effect) by the total 
payroll generated in the area (from BLS ):
The hospital income +hospital construction income=$l,135,627,693+$156,706,225=$l,292,333,918. 
$1,292,333,918/$28,870,225,000=4%
55 The total income (payroll) impact of the GDAHA hospitals with multiplier effect is divided by the total 




Percentage Changes in Health Services of the
GDAHA Hospitals 56













Source: Utilization Reports of member hospitals of GDAHA.
Projecting Impact of Growth on Hospital and Area Employment
The Ohio Department of Job and Family Services, Bureau of Labor Market
Information provides growth projections for Southwest Central Ohio total and hospital 
employment. Between 2000 and 2010, the employment growth in private health services 
is projected at 16.3%. (Table 8) Assuming this percentage growth for the hospital 
employment will occur between 2003 and 2010 for Greater Dayton Area, the hospital 
employment from operating activities will be 16.3% of 26,467, which is equal to 4,314. 
(Table 24) Since the hospital employment multiplier is 2.15, the total new jobs from 
hospital growth are projected to be 9,275 FTE jobs.
If the hospital construction employment also grows by 16.3% between 2000 and 
2010, then the projected employment growth from hospital construction activities will be 
16.3% of 4,313, which is equal to 703. The construction employment multiplier is 1,49.
56*The growth is between 1998 and 2003. (Champaign, Clarke, Darke, Greene, Miami, Montgomery and 
Shelby counties are included In 1998, Butler County is included instead of Champaign county in the 
utilization reports of GDAHA.
** Outpatient visits, outpatient surgery visits and emergency room results are for hospitals in four counties: 
Greene, Miami, Montgomery and Shelby. The data for Champaign, Clark, and Darke counties is not 
available.
The utilization reports of these hospitals are included:
Mercy Memorial, The Community Hospital, Greene Memorial, Upper Valley Medical Center, Children’s 
Hospitals, Kettering Medical Center, Miami Valley, Wilson and VA Medical Center.
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Therefore, the total new jobs from hospital construction growth are projected to be 1,047. 
Under these assumptions, the total new jobs from hospital operating and construction 
growth will be 10,322 new FTE jobs between 2003 and 2010. (Table 24) The average 
hospital employment growth would be 1,475 FTE jobs annually.
The future demand for health services in the Greater Dayton area will increase 
thereby creating more jobs in the hospital sector. Even though manufacturing and retail 
trade have been considered the largest sectors before healthcare sector in the area, the 
healthcare sector will provide many new jobs and this employment effect should not be 
overlooked.
Table 24
Projected Employment Growth from Increased 
Healthcare Demand from 2000 to 2010
2010
Jobs from Hospital Operating Growth Activities
Hospital Growth in Employment 4,314
Hospital Employment Multiplier 2.15
Jobs Created in Other Businesses 4,961
Total New Jobs from
Hospital Operating Growth 9,275
Jobs from Hospital Construction Growth Activities
Hospital Construction Growth in Employment 703
Construction Employment Multiplier 1.49
Jobs Created in Other Businesses 344
Total New Jobs from
Hospital Construction Growth 1,047
Total New Jobs from
Hospital Operating and Construction Growth 10,322
Source: Hospital data and Ohio Department of Job and Family Services 
Bureau of Labor Market Information, February 2003.
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The Comparison of the Economic Impact Results of the GDAHA Hospitals in the 
Dayton MSA Based on IMPLAN and RIMS II Multipliers
There are important input-output models that can be used to estimate multipliers. 
Two of the most widely used models for studies of this type are RIMS II and IMPLAN. 
This section will explore the differences in these models and compare the results using 
both these models. It will conclude with a discussion of why the IMPLAN Model is the 
most appropriate model for conducting this study.
The comparison of the GDAHA hospitals’ economic impact results by using 
RIMS II and IMPLAN input-output models is important to demonstrate the different 
aspects and results to measure the regional economic impact. The data and multipliers for 
the RIMS II Model is available for hospital data in the Dayton MSA counties.57 To 
compare the RIMS II Model’s results with the IMPLAN results, the IMPLAN Model is 
estimated for the GDAHA hospitals in the Dayton MSA counties. Both models generated 
expenditure, employment and payroll impacts. The RIMS II Multipliers used in this 
section are final-demand multipliers and IMPLAN multipliers are type SAM multipliers 
for output, employment and income. The final demand multipliers are presented in final 
demand output multiplier tables. These tables have 38 raw and 490 column industries. 
The raw industries are general industry categories, while the column industries are the 
sub categories of the raw industries. RIMS II Model calculates the impact by multiplying 
the final demand change in the column industry by sum of the multipliers for each row. 
On the other hand, IMPLAN calculates Type SAM multipliers to generate direct, indirect 
and induced impacts by using the specific data. (See Appendix A for more detailed 
information about IMPLAN and RIMS II multipliers.)
57 Dayton MSA consists of Clark, Greene, Miami and Montgomery Counties.
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The IMPLAN Model gives bigger hospital multipliers and economic impact 
results (output, employment and payroll) for the Dayton MSA. The reason is RIMS II 
Model does not allow using specific hospital data to generate the economic impact. 
Instead, the RIMS II Model uses the U.S. input-output table created by the Bureau of 
Economic Analysis (BEA) for a certain year. Thus, the results of the RIMS II Model 
gives general economic impact results for all the hospitals in the Dayton MSA. However, 
the IMPLAN Model allows using the specific hospital data. In this project, I used the 
GDAHA hospitals’ data in the Dayton MSA. The IMPLAN Models’ economic impact 
results reflect only the GDAHA hospitals’ economic impact. Therefore, IMPLAN Model 
is more appropriate to conduct this study.
1. Output Impact in the Dayton MSA
The IMPLAN output multiplier is 1.98, and the GDAHA hospitals’ (in the Dayton 
MSA) total output impact based on the IMPLAN model is $4.97 billion. The indirect and 
induced (combined) impact is $2.46 billion. (Table 25) The RIMS II output multiplier is 
1.70, and total output impact is $4.27 billion based on the RIMS II Model. The indirect 
and induced (combined) output impact is $1.76 billion. The output multiplier and the 
total output impact are smaller when we use the RIMS II Model. Since IMPLAN uses the 
GDAHA hospitals’ output data, the IMPLAN Model’s results seem more accurate than 
the RIMS II Model’s.
Table 25
Total Output Impact of the GDAHA Hospitals 
in the Dayton MSA using IMPLAN and RIMS II Multipliers
IMPLAN RIMS II
Hospital Output $2,509,478,638 $2,509,478,638
Output Multipliers 1.98 1.70
Indirect and Induced $2,459,289,065 $1,756,635,047
Total Output Impact $4,968,767,703 $4,266,113,685
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The IMPLAN Model’s employment multiplier is 2.07, and the GDAHA hospitals’ 
total employment impact in the Dayton MSA is 58,604 FTE jobs, (hospital employment: 
52,489 FTE jobs, construction employment: 6,115 FTE jobs) On the other hand, the 
RIMS II Model’s employment multiplier is 1.77, which is smaller than IMPLAN’s. The 
total employment impact from the RIMS II Model is 50,318 FTE jobs (hospital 
employment: 44,882 FTE jobs, construction employment: 5,436 FTE jobs) (Table 26) 
Thus, the IMPLAN Model’s GDAHA employment impact is bigger than the RIMS II 
Model’s for the Dayton MSA.
Table 26
Total Employment Impact of the GDAHA Hospitals 
in the Dayton MSA using IMPLAN and RIMS II Multipliers
2. Employment Impact in the Dayton MSA
IMPLAN RIMS II
Hospital Employment 25,357 25,357
Hospital Employment Multiplier 2.07 1.77
Jobs Created in Other Businesses 27,132 19,525
Total Hospital Employment Impact 52,489 44,882
Construction Employment 3,997 3,997
Construction Multiplier 1.53 1.36
Jobs Created in Other Businesses 2,118 1,439
Total Construction Employment Impact 6,115 5,436
Total Hospital and Construction
Employment Impact 58,604 50,318
3. Payroll Impact in the Dayton MSA
The IMPLAN Model’s income multiplier is 1.78, and the GDAHA hospitals’ total 
payroll impact is $2.12 billion for the Dayton MSA. (hospital payroll: $1.92 billion, 
construction payroll: $195 million) (Table 26) The RIMS II Model’s income multiplier is 
smaller than IMPLAN’s, which is 1.78, and the GDAHA hospitals’ total payroll impact is 
$1.78 billion based (hospital payroll: $1.61 billion, construction payroll: $169.2 million
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IMPLAN Model’s GDAHA total payroll impact is bigger than RIMS II Model’s for the 
Dayton MSA. (Table 27)
The comparison of the multipliers and impact results of the RIMS II and the 
IMPLAN models for the Dayton MSA indicates that IMPLAN generates higher 
multipliers and bigger impact results. However, it does not necessarily mean that 
IMPLAN Model overestimates the hospitals’ economic impact. The RIMS II multipliers 
are smaller, because the RIMS II Model generated general economic impact results for 
the entire hospital industry in the study area, whereas IMPLAN Model generated the 
economic impact results for the specifically chosen hospitals (GDAHA hospitals) in the 
region.
Table 27
Total Payroll Impact of the Member Hospitals of the GDAHA 
in the Dayton MSA using IMPLAN and RIMS II Multipliers
IMPLAN RIMS II
Hospital Payroll
(Salaries and Benefits) $1,080,748,262 $1,080,748,262
Hospital Income Multiplier 1.78 1.49
Payroll Created in Other Businesses $842,983,644 $529,566,648
Total Payroll Impact of
Hospital Operating Activities $1,923,731,906 $1,610,314,910
Construction Payroll
(Salaries and Benefits) $129,193,695 $129,193,695
Hospital Income Multiplier 1.51 1.31
Payroll Created in Other Businesses $65,888,784 $40,050,045
Total Payroll Impact of
Construction Activities $195,082,479 $169,243,740
Total Payroll Impact of Hospital
Operating and Construction Activities $2,118,814,385 $1,779,558,650
The IMPLAN Model generates multipliers and economic impact results by 
utilizing data from the specific area of interest. In this project, IMPLAN Model generated 
the multipliers based on the data comes from the GDAHA hospitals. However, the RIMS
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II Model generated multipliers and economic impact results based on the general hospital 
sector in the study area rather than utilizing the data from the hospitals. RIMS II Model’s 
method is to use fixed multipliers that are averages of the entire hospital sector in a 
certain area. On the other hand, the IMPLAN Model takes into consideration the data 
from the hospitals to generate multipliers and the impact results. It is clear that RIMS II 
Model is useful if we want to get a general impact result for a specific sector in the study 
area. However, the aim of this study is to estimate the economic impact of only the 
GDAHA hospitals. Thus, I used the IMPLAN Model by using actual hospital data to get 
more precise impact results for the GDAHA hospitals.
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V. Summary and Conclusion
This study has examined the economic impact of the hospital sector in the Dayton 
area economy. Since the healthcare and social services sector is the second largest 
industry for payroll (12.5%) and the third largest industry for employment (11.6%) in the 
region, the importance of this sector (especially one of the most the important 
component, hospitals) should not be overlooked. Using the IMPLAN input-output 
model, the results of this study indicate that the sixteen GDAHA hospitals generate a 
considerable amount of output: $5.3 billion ($2.62 billion direct, $1.25 billion indirect 
and $1.42 billion induced), a substantial amount of employment and payroll: 63,329 FTE 
jobs (30,780 direct, 12,783 indirect and 19,676 induced FTE jobs), 8.6% of the Greater 
Dayton Area total employment, and $2.3 billion payroll($1.27 billion direct, $421.7 
million indirect and $574.5 million induced payroll), 7.9% of the total payroll of the 
Greater Dayton Area total payroll in the Greater Dayton Area. These results include the 
direct impact as well as indirect and induced impact.
Moreover, it is likely that the hospitals will grow in importance in the coming 
years both in relative and absolute terms. The healthcare industry is growing both in 
national and regional levels. Between 1999 and 2002, the healthcare industry grew 35% 
in the U.S. and 30% in the State of Ohio. Projections for the job growth, expenditures in 
healthcare sector and changing demographics show that the hospital sector will grow 
more in the coming years. The projections show that the GDAHA hospitals’ employment
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impact will continue to grow by 16.3% annually, creating 1,475 FTE jobs annually until 
2010. As I explained in the previous sections, the hospital sector not only creates 
employment and payroll in the healthcare industry, but also it creates employment and 
payroll in the other industries as well. This secondary effect should be considered to see 
the total impact of the hospitals on the region’s economy.
This study not only explains the impact of the GDAHA hospitals in terms of 
output, employment, and payroll, but also it indicates the social impacts in terms of 
community services and charity care these hospitals provide for the local community.
The GDAHA hospitals created $28 million in community benefits and provided $114.6 
million in charity care. Thus, the GDAHA hospitals generated a substantial social impact 
through their community services and charity care in the region.
Thus, this study has shown that the GDAHA hospitals play a vital role in the 
Greater Dayton Area economy. GDAHA hospitals will continue to have a major impact 
on regional output, income, employment, and community benefits and will affect other 
industries in the region.
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Appendix A 
IMPLAN and RIMS II Multipliers:
IMPLAN Multipliers
IMPLAN Model has Type I, Type II and Type SAM Multipliers. The IMPLAN
User Guide provides definitions for these multipliers. The list of the multipliers’ 
definitions are taken from the IMPLAN User Guide58
Type I Multipliers: The total production requirements of all industries within a 
given region to meet the industry demands triggered by $1 of consumption of the 
goods/services produced by a specified industry. The Type I Multiplier measures the 
direct and indirect effects of a change in economic activity. They capture the inter­
industry effects only, i.e. industries buying from local industries.
Type II Multipliers: The total production requirements of all industries within a 
given region to meet the industry and household demands triggered by $1 of consumption 
of the goods/services produced by a specified industry. Household income and 
expenditures are treated as an additional industry. Type II Multipliers capture direct and 
indirect effects. Type II takes into account the income and expenditures of households in 
addition to the inter-industry effects.
Type SAM Multipliers: The regional social accounting matrices (SAMs) represent 
an IMPLAN extension for regional economic modeling. The total production
co
IMPLAN User Guide, Analysis Guide and Date Guide. 2002. Minnesota IMPLAN Group, Inc.
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requirements of all industries within a given region to meet the industry and institutions 
demands, as specified by the user, triggered by $1 of consumption of the goods/services 
produced by a specified industry. Type SAM actually uses all social accounting matrix 
information to generate a model captures the inter-institutional transfers.
Type SAM Multipliers= (Direct + Indirect + Induced Impact)/Direct Impact 
Type SAM multipliers are the direct, indirect and induced effects where the 
induced effect is based on information in the social account matrix. This relationship 
accounts for social security and income tax leakage, institution savings, and commuting. 
It also accounts for inter-institutional transfers. According to the type SAM multipliers, 
more direct impact creates greater induced effect.
RIMS II Final Demand Multipliers
RIMS II Model has two main types of multipliers: final demand multipliers and
direct-effect multipliers. In this study the final demand multipliers of output, employment 
and income are used. “The User Handbook for RIMS n, Regional Multipliers”(1997) 
defines the final demand multipliers. The following part is the list of definitions, taken 
from “The User Handbook for RIMS I I59 (1997)
The final-demand multipliers for output: These multipliers are presented in the 
final-demand output multiplier tables. In these tables, each entry measures the dollar 
change in output in each row industry that results from a $1 change in output delivered to 
final demand by the column industry. (REMS II Model has 38 raw and 490 column 
industries in the model. The raw industries are general industry categories such as health 
services, while the column industries are the sub categories of the raw industries, such as
59 The user handbook for the RIMS can be reached with this web cite: 
http://www.bea. go v/bea/ ARTICLES/REGION AL/PERSINC/Meth/ri ms2 .pdf are
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hospitals.) The total impact on regional output is calculated by multiplying the final- 
demand change in the column industry by the sum of all the multipliers for each row 
except the household row.
The final-demand multipliers for earnings: These multipliers are derived from the 
final-demand output multipliers tables and are used for estimating earnings impacts. In 
these tables, each entry measures the change in earnings in each row industry that results 
from a 1$ change in output delivered to final demand by the column industry. The total 
impact on regional earnings is calculated by multiplying the final-demand change in the 
column industry by the sum of the multipliers for the each row.
The final-demand multipliers for employment: These multipliers are derived from 
the final-demand output multiplier tables and are used for estimating employment 
impacts. In these tables each entry measures the change in employment in each row 
industry that results from a $1 million change in output delivered to final-demand by the 
column industry. (RIMS II Model has 38 raw and 490 column industries in the model. 
The raw industries are general industry categories such as health services, while the 
column industries are the sub categories of the raw industries, such as hospitals.)
The total impact on regional employment is calculated by multiplying the final-demand 
change in the column industry by sum of the multipliers for each row.
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Appendix B
Tables of Selected Demographic and Economic Data by County
Appendix B, Table 1 Population and Population Projections for Greater Dayton Area
Counties, 1990-2030.
According to Table 1, between 1990 and 2000, while the population of Ohio State 
increased by 4.6%, the population in the nine counties (Champaign, Clark, Darke, 
Greene, Miami, Montgomery, Shelby, Preble and Warren) increased by 4.1%. The 
projections indicate that the population of the region will increase 5.5% by 2030. 
Appendix B, Table 2 Population by Age Groups for Greater Dayton Area Counties, 
2000
Appendix B, Table 3 Employment by Occupation for Greater Dayton Area Counties, 
1990 and 2000
Appendix B, Table 4 Employment by Industries for Greater Dayton Area Counties, 
1990 and 2000
Appendix B, Table 5 Employment by Type and Major Industry (NAICS) for Greater 
Dayton Area Counties, 2003
Appendix B, Table 6 Personal Income by Major Source and Industry (NAICS) for 
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Appendix B Table 5 
Employment by type and industry (NAICS) 
for the Greater Dayton Area Counties (2003)
Champaign Clark Darke Greene Miami
Total employment 16,896 66,625 28,557 91,135 53,824
Wage & salary employment 11,568 54,599 20,167 71,040 43,633
Proprietors employment 5,238 11,224 8,390 20,095 10,191
Farm employment 1,156 1,070 2,476 1,069 1,302
Non farm employment 15,470 65,555 26,081 90,066 52,522
Private employment 13,533 57,077 23,562 63,912 47,154
Forestry, fishing,
related activities, & other (D) 120 (D) (D) (D)
Mining (D) 64 (D) (D) 90
Utilities (D) (D) (D) (D) 125
Construction 1,014 3,201 2,128 3,859 2,844
Manufacturing 3,552 8,806 4,854 4,598 11,524
Wholesale trade 366 (D) 981 1,583 2,134
Retail trade 1,929 8,546 3,328 12,003 7,164
Transp. & warehousing (D) 2,672 (D) (D) 1,246
Information 138 417 167 1,164 512
Finance and insurance 468 1,495 998 3,041 1,553
Real estate, rental, leasing 567 2,002 862 3,028 1,467
Professional & tech. serv. (D) (D) (D) 7,990 (D)
Management of companies
and enterprises (D) (D) (D) 212 D
Admin. & waste serv. 505 3,262 1,709 3,464 3,162
Educational services (D) 1,302 (D) 2,870 320
Healthcare & soc. assist.* (D) 9,281 (D) 6,547 5,151
Arts, entertainment,
and recreation 333 1,123 394 1,700 714
Accommodation.
and food services. 873 4,982 1,269 5,753 3,336
Other services,
except public admin. 1,295 4,608 1,969 4,143 3,126
Government &
government enterprises 2,207 8,478 2,519 26,154 5,368
Federal, civilian 78 604 120 11,204 222
Military 107 404 144 3,320 273
State and local 2,022 7,470 2,255 11,630 4,873
Source: 2004 Regional Economic Information System, Bureau of Economic Analysis,
2003 NAICS data.
(D): Not shown to avoid disclosure or confidential information. 
*Champaign, Darke, Preble, and Shelby counties do not have data for health 
care and social assistance.
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Appendix B Table 5 (Continued) 
Employment by type and industry (NAICS) 
for the Greater Dayton Area Counties (2003)
Montgomery Preble Warren Shelby TOTAL**
Total employment 343,408 15,549 82,736 34,761 733,491
Wage & salary employment 305,155 11,755 66,711 30,377 615,005
Proprietors employment 38,253 3,794 16,025 4,384 117,594
Farm employment 1,121 1,287 1,091 1,286 11,858
Non farm employment 342,287 14,262 81,645 33,475 721,363
Private employment 
Forestry, fishing,
302,067 11,934 72,763 30,421 622,423
related activities, & other 145 (D) 150 (D) 415
Mining 126 (D) 120 (D) 400
Utilities 1,033 (D) 75 (D) 1,233
Construction 14,452 866 4,266 1,929 34,559
Manufacturing 45,013 3,534 12,588 13,266 107,735
Wholesale trade 11,756 427 3,835 1,957 23,039
Retail trade 35,987 1,668 10,107 2,871 83,603
Transp. & warehousing 10,990 (D) 1,129 (D) 16,037
Information 10,597 41 714 265 14,015
Finance & insurance 
Real estate, rental, leasing
13,680 343 4,618 588 26,784
Professional & tech. services 20,049 (D) 4,504 (D) 32,543
Management of companies 
and enterprises
4,772 (D) 1,268 (D) 6,252
Admin.& waste serv. 23,526 640 5,708 1,497 43,473
Educational services 7,525 (D) 645 (D) 12,662
Healthcare & soc. assist.*
Arts, entertainment,
45,151 (D) 5,817 (D) 71,947
and recreation 
Accommodation
4,806 143 3,888 217 13,318
& food services 
Other services,
24,156 881 5,583 1,655 48,488
except public administration 
Government
18,707 989 5,059 1,526 41,422
& govt enterprises 40,220 2,328 8,882 3,054 99,210
Federal, civilian 5,370 92 289 98 18,077
Military 4,683 115 494 132 9,672
State and local 30,167 2,121 8,099 2,824 71,461
Source: 2004 Regional Economic Information System, Bureau of Economic Analysis, 
2003 NAICS data.
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Appendix B Table 5 (Continued)
Employment by type and industry (NAICS) 
___________ for the Greater Dayton Area Counties (2003)__________
Footnotes____________________________________________________
(D): Not shown to avoid disclosure or confidential information.
♦Champaign, Darke, Preble, and Shelby counties do not have data for healthcare 
and social assistance.
♦♦Total numbers are not complete because of the unknown data for some counties, 
which are represented by D.
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Appendix B Table 6 
Personal Income by Major Industry (NAICS)
for the Greater Dayton Area Counties, 2003 ($1,000)___________
_________Champaign Clark Darke Greene Miami
Earning by place of work
Total earnings
by place of work $ 522,542 $2,185,784 $818,421 $3,575,394 $1 ,743,802
Wage & salary
disbursements $ 339,338 $1 ,599,750 $548,108 $2,563,680 $1 ,328,579
Proprietors income $ 60,399 $ 161,384 $1 18,636 $ 229,701 $ 93,318
Earning by industry
Farm industry $ 4,254 $ 19,055 $ 38,769 $ 6,331 $ 4,870
Non farm earnings $ 515,288 $2,166,729 $779,652 $3,569,063 $1 ,738,932
Private earnings $ 430,254 $1 ,804,261 $683,229 $1 ,806,815 $1 ,511,165
Forestry, fishing,
related, & other (D) $ 1,583 (D) (D) (D)
Mining (D) $ 1,772 (D) (D) $ 4,105
Utilities (D) (D) (D) (D) $ 8,505
Construction $ 23,596 $ 100,429 $ 61,514 $ 110,248 $ 90,090
Manufacturing $ 239,628 $ 523,790 $266,155 $ 239,068 $ 604,554
Wholesale trade $ 12,240 (D) $ 35,391 $ 75,942 $ 101,160
Retail trade $ 32,993 $ 170,591 $ 55,436 $ 226,629 $ 155,347
Trans. & warehousing (D) $ 109,788 (D) (D) $ 37,947
Information $ 4,399 $ 12,752 $ 4,615 $ 46,376 $ 15,015
Finance & insurance $ 15,073 $ 54,504 $ 33,392 $ 98,481 $ 48,618
Real estate, rental, leasing $ 4,677 $ 29,654 $ 10,701 $ 34,728 $ 16,589
Prof & technical services (D) (D) (D) $ 408,365 (D)
Mgmt of companies
& enterprises (D) (D) (D) $ 8,474 (D)
Admin. & waste services $ 5,834 $ 43,156 $ 26,279 $ 57,976 $ 50,500
Educational services (D) $ 32,167 (D) $ 65,601 $ 4,062
Healthcare &
soc. assist. (D*) $ 322,290 (D~) $ 229,285 $ 163,606
Arts, entertainment
and rec. $ 2,467 $ 10,105 $ 2,479 $ 16,287 $ 6,314
Accommodation &
food admin. $ 10,909 $ 62,330 $ 12,875 $ 72,150 $ 42,443
Other serv,
except public admin. $ 17,752 $ 123,038 $ 29,018 $ 68,132 $ 56,389
Govt, and
govt, enterprise $ 85,034 $ 362,468 $ 96,423 $1 ,762,248 $ 227,767
Federal, civilian $ 4,373 $ 43,954 $ 7,068 $1 ,052,902 $ 14,049
Military $ 3,434 $ 13,795 $ 4,596 $ 262,538 $ 8,771
State and local $ 77,227 $ 304,719 $ 84,759 $ 446,808 $ 204,947
Source: 2004 Regional Economic Information System, Bureau of Economic Analysis. 
D: Not shown to avoid disclosure or confidential information for hospital data.
(D*): Ambulatory healthcare services: 17,486, Hospitals: D,
Nursing & residential care facilities: 5,948, social asst.: 1,353, TOTAL: 247,78.
(D**): Ambulatory healthcare services: 22,814, Hospitals: D,
Nursing & residential care facilities: 22,389, social asst.: D, TOTAL: 45,203
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Appendix B Table 6 (Continued)
Personal Income by Major Industry (NAICS) 
for the Greater Dayton Area Counties, 2003 ($1,000)
___________________ Montgomery Shelby Preble Warren Total’
Earning by place 
of work
Total earnings
by place of work $15,076,012 $1,500,144 $450,445 $2,997,681 $28,870,225
Wage & salary
disbursements $11,133,026 $1,068,240 $328,524 $2,180,317 $21,089,562
Proprietors income $ 1,023,155 $ 59,763 $ 27,490 $ 314,475 $ 2,088,321
Earning by industry
Farm industry $ 5,595 $ 7,258 $ 105 $ 113 $ 86,140
Non farm earnings $ 15,070,417 $1,492,886 $450,550 $2,997,748 $28,781,265
Private earnings $ 12,862,976 $1,369,401 $368,141 $2,599,573 $23,435,815
Forestry, fishing,
related, & other $ 1,835 (D) (D) $ 2,138 $ 5,556
Mining $ 3,909 (D) (D) $ 6,881 $ 16,667
Utilities $ 244,258 (D) (D) $ 4,942 $ 257,705
Construction $ 627,458 $ 84,232 $ 22,728 $ 146,571 $ 1,266,866
Manufacturing $ 3,381,727 $ 876,285 $198,231 $ 699,864 $ 7,029,302
Wholesale trade $ 638,042 $ 85,653 $ 14,758 $ 250,395 $ 1,213,581
Retail trade $ 813,756 $ 62,627 $ 28,586 $ 267,401 $ 1,813,366
Trans. & warehousing $ 424,239 (D) (D) $ 33,016 $ 604,990
Information $ 660,331 (D) $ 1,235 $ 36,494 $ 781,217
Finance & insurance $ 649,860 $ 18,346 $ 10,382 $ 230,368 $ 1,159,024
Real estate,
rental, leasing $ 232,735 $ 14,055 $ 3,693 $ 50,336 $ 397,168
Prof & techn. services $ 1,263,893 (D) (D) $ 230,984 $ 1,903,242
Mgmt of companies
& enterprises $ 434,912 (D) (D) $ 76,704 $ 520,090
Administrative &
waste services $ 527,048 $ 25,021 $ 9,680 $ 143,385 $ 888,879
Educational services $ 204,902 (D) (D) $ 4,361 $ 311,093
Healthcare &
social assistance $ 1,913,586 (D***) (D****) $ 164,341 $ 2,928,371
Arts, entertainment
and recreation $ 65,343 $ 1,415 $ 1,080 $ 63,800 $ 169,290
Accommodation
and food admin. $ 338,786 $ 18,787 $ 10,389 $ 80,010 $ 648,679
Other services
except public admin. $ 436,356 $ 32,235 $ 17,089 $ 107,582 $ 887,591
Govt. & govt enterprise $ 2,207,441 $ 123,485 $ 82,409 $ 398,175 $ 5,345,450
Federal, civilian $ 409,904 $ 5,472 $ 5,033 $ 18,910 $ 1,561,665
Military $ 388,334 $ 4,216 $ 3,682 $ 15,775 $ 705,141
State & local $ 1,409,203 $ 113,797 $ 73,694 $ 363,490 $ 3,078,644
Source: 2004 Regional Economic Information System, Bureau of Economic Analysis, NAICS.
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Appendix B Table 6 (Continued)
Personal Income by Major Industry (NAICS)
____________ for the Greater Dayton Area Counties, 2003 ($1,000)____________
Footnotes______________________________________________________________
(D***): Ambulatory healthcare services: 29,688, Hospitals: D, nursing & residential care facilities: 
11, 261, social asst: 3,052 TOTAL: 44,001
(D****): Ambulatory healthcare services: 11,051, Hospitals, nursing & residential care facilities: 
10, 221, social asst .:D, TOTAL : 21,272
Total*****: Total reflects total healthcare and social assistance results for Clark, Greene,
Miami, Montgomery, and Warren counties. Champaign, Darke, Shelby and Preble counties do not 
have data for hospitals. They only have data for ambulatory healthcare services, 
nursing (Presidential care facilities and social assistance categories. The results of these categories 
are included in total.
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